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W AT T AR AR BE BT 1 VL (GC-MS/MS) F i R0 AH €6 1% A3 BB i 5 (LC-MS/MS) Mo % UL Joe
i T2 P 218 R 75 2 B s 1% 2 R 3 M 4 R AT A 0 4 7 s 25 8 0 I R Tk 1 PP G DA FRYRBE 2 T I Al P9 Al i G-
MS/MS i 5, 34y HP-5MS UT (30 mm x 0.25 mm, 0.25 um), S NE/S, FE N 1.0 mL-min™, #EFE 73R F %
29250 °C, 43 LGN 1001, FHEFR 7 FIWI 4R IR FE 4 80 °C, £RFF 1 min, #8 5 PA 30 °C-min™ B FFiRIE 2R 7+ 3 240 °CR
FF2 mine JERERTIN AR A o T B TR (BLIR), B0 RAE A0 22 I B B AR 20 (MRM), BAIKG PR 2454 S HH 2 0
Tt T o DL 1) DL 24 R i B AT IR IE o 45 SRR, 2RI BB #E 3~50 ng-mL" F1 9~150 ng-mL", AH¢ R % r > 0.999,
HIER [31Us 3 7E 80% ~ 120% 2 18], Kl BR 43 51l 2 1 13 ng-mL™"; 10 M 7% JE 8 i3 1 LC-MS/MS 3 5, ik Hy
CSH Fluoro-phenyl (100 mm x 2.1 mm, 1.7 um), it 81454 FH B (B)-5 mmol-L" F iR (D), ii# 4 0.2 mL-min”, 3E4T
BAEEBEIE, BEIEFEF (T/% B) BB N 0/20.25/90.35/90.42/20, 5 i k6 I 28 Jy H 15T 55 Hl 29, Hi B S 2O IE A5 (EST),
K R AN A 2 RIS DL (AMRM), LA PR 2490 S0 IR P K 22 1) R} 24 9 FE b AT 7 V38 . 45 R R,
25 P 5 1 43 531 7F 9~2 000 ng-mL". 3~100 ng-mL" 1 0.9~30 ng-mL", 3 & % r > 0.999, il b5 [8] i R 7F 80%~
120% - I8, 6 UBR 43 312 3041 F1 0.3 ng-mL™" o RS I 77 V275 b [ pk 247 v 35 A A Hh 785 7 P e s 218 s R P
JBR, ST 3 AT 7R T SRR 8, T D 2 R A R DU 1 2 S A
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Detection of 14 sulfonate esters impurities of active pharmaceutical
ingredients based on GC-MS/MS and LC-MS/MS
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Abstract: Two methods including gas chromatography tandem mass spectrometry (GC-MS/MS) and high-
performance liquid chromatography tandem mass spectrometry (LC-MS/MS) were established to detect common
alkyl sulfonates and aryl sulfonates genotoxic impurities. Four alkyl sulfonates and methyl benzenesulfonate were
determined by GC-MS/MS using butyl methanesulfonate as the internal standard, the chromatographic column was
HP-5MS UI (30 mm x 0.25 mm, 0.25 pm), the carrier gas was helium, the flow rate was 1.0 mL-min™ in a constant
flow mode, the sample inlet temperature was set to 250 °C, the split ratio was 10: 1, and the initial temperature
of the heating program was 80 °C, maintained for 1 minute, and then increased to 240 °C at a heating rate of
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30 °C -min" for 2 minutes. The mass spectrometry detector was an electron bombardment ion source (EI source),
the data collection condition was multi reaction monitoring mode (MRM), and method validation using the raw
material of clinical drug citalopram hydrobromide as a sample. The results showed that the linear range of four
alkyl sulfonates and methyl benzenesulfonate were good at 3-50 ng-mL" and 9-150 ng-mL", with a correlation
coefficient of 7 > 0.999, The spiked recovery was 80%—120%. The detection limits were 1 and 3 ng-mL"; Ten aryl
sulfonates determined by LC-MS/MS, the chromatographic column was CSH Fluoro phenyl (100 mm X 2.1 mm,
1.7 um), the mobile phase was methanol (B)-5 mmol-L"' ammonium formate (D), with a flow rate of 0.2 mL-min”,
and gradient elution was performed. The gradient program (T/% B) was set as 0/20, 25/90, 35/90, 42/20. The mass
spectrometer detector was electro spray ionization with positive ionization mode (ESI"), the data collection was in
dynamic multi reaction monitoring mode (dIMRM), and the method was validated using the raw material of the
clinical drug citalopram hydrobromide as a sample. The results showed that the linear range of aryl sulfonates were
good at 9-2 000 ng-mL", 3-100 ng-mL" and 0.9-30 ng-mL", respectively. The correlation coefficient 7 > 0.999,
the spiked recovery was 80%—120%. The detection limits were 30, 1 and 0.3 ng-mL". Two detection methods did
not detect potential sulfonate genotoxicity impurities in the above APIs. The established analytical methods are
reliable and effective, which can provide reference for drug quality control and detection.

Key words: genotoxic impurity; sulfonic ester; gas chromatograohy mass spectrometry; liquid chromatograph

mass spectrometry; analytical method development
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e = H AT oS TR R 28 2% A I 7 7%, EP9.0
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F O A R R B TR R RN R 1 i, A PR A
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€ B J5 9 v 0 R R TR o I 2R 4 R, A DU PRA
#)0.6~1.1 ng'mL", B E & & Jin PR A LC-
APCI-MS/MS 32 [A] Il 52 7 15 i fisk 2 15 245 ik D] 25 1
J 0T, b F e 2 IR G 1 R B, R I BR R IA
10 ng'mL", XJ 757 B R TR M A6 I B4 0.5~2.0 ng'mL",
Guo 25K I T LC-MS/MS 75 ¥ 72 & 12 Fftfiff % I 2%
Z J5t, SRM AEE 38 I AT DAk 380 e A0 (0 G I B, 9% 07 7%
PRI R Ay 2~4 ng-mL". B AT %0, H K GC-MS
FILC-MS, Figs & AT A7, Rl PR K A %) 1 ngmL .
AR R AT AR E, K 14 Fhis AR 5 26 3 IR 25 1 44
JRHEAT 7 VR T R AL, LLIE B BARA IR -

MR 57E%E

SCIGLEE  7890B-7000D S AH 1 1 — 57 i I FH A
1290infinity+TQ+G6470B ¥ AH 2 1% — 57 1% 6 FH A3 341 1
T3k H 2 A BHECA IR A |l XS205DU HLF R (1
RN FE ) £ 42 [); KQ-300 #8743 (Rt i 5 A 28
PR 2 WD), Milli-Q i 46 K ] % & 4i (35 [# Millipore
NCIDE

HiXmEIRF &P HEA 35 EC160007, L
B B R AR F IR A A)); IR F g (5 23MLD-
LY). FiRE 2.5 (b5 HoVUB-WY). FF R 2 T4 i (it
5: LZVUA-KC). H 4 5 A e (IMS, it : NQFBH-
SN) ¥4 F H AR B A B ALK Tk R B PR A F]; i
% I T g (BMS, iS5 C13255393, g3 sa kA fb R}
A R A A, REEER R (MBS, it 5 : BMZ269). 7K
fifi i 2. 15 (EBS, #It5: CMY561). %8 5 g (PBS, it
5 BGZ456) A2 IE | I (BBS, flk 5 : BRX613). %}
FH R i 82 HE Big (MITS, #it 5 : CLW520). X H 48 Bt iR 24
fig (ETS, fit'5: BQZ052). %} F K fits iR i fig (PTS, fit5:
BLP198). X} H KT 8 55 A i (ITS, #it 5 CQC787) &t
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PR Tt ol 20 | i 4l B I 2 0 T 55 ] VG R 35 B
MHRAADERAT,; B4 2R 0k GEEERF
IRAT R 2N &), o 4 P R B B S i K 0 T S
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Z20mL=MH, H OIEE BB R ZIE, 857, 4
JE RS AL 0.5 mL _F IR VAR E 50 mL &N £ FE AL
il BRI FE N 10 pg-mL™ 5 A 25 85 B b 3R R B T T
0.4 mL % 200 mL & Jffi, 2, 72 7% B Bk B 20 ng-mL!
B N AR o

53 MFREL 20 mg FRE R RS | B R O B R
PR  FR 8 % S AT T il % R 22 20 mL &= 0/,
DA b TR 3 AR 2 ) 2% 1t R i A5 R, 0 A %
Xof HEL A it 2% VRIS T R R VR 4 SN 11,7104
10.4.30.2.12.5 ng-mL" [{ 7R & XF B i 7 W (RS).

FEH] 2 FRE 20 mg FF 5 & 10 mL & A,
2% Ak KV R 5 TN P RS VR R B 2R R R ST RIS

i & U A % B HP-5MS Ul (30 mm X
0.25 mm, 0.25 pum), FH SN A, Wi~ 1.0 mL-min”,
HEFEE 1 pL, HERE DU B2 08 250 °C, r it 9 1011,
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Th 5 2 7 10 47 46 35 O 80 °C, {2 +F 1 min, 4R J5 DA
30 °C-min™ { R T3 240 °C{RFF 2 min.

ik & BB TERTEE B, §T
PR BE D 280 °C, DU AR AT 1 A1 DY AR KT 2 (135 B 3R
190 °C, it s VE N m/z 50~500 Da, & ¥ %} & CE
HEZE R IR 1.

Table 1
Methyl methanesulfonate; EMS: Ethyl methanesulfonate; IMS:

Ion pairs and voltages screening of MMS-BTS. MMS:
Isopropyl methanesulfonate; PMS: Propyl methanesulfonate;
BMS: Butyl methanesulfonate; MBS: Methyl benzenesulfonate;
EBS: Ethyl benzenesulfonate; PBS: Propyl benzenesulfonate; IBS:
Isopropyl benzenesulfonate; BBS: Butyl benzenesulfonate; MTS:
Methyl p-toluenesulfonate; ETS: Ethyl p-toluenesulfonate; PTS:
Isopropyl p-toluenesulfonate;

Propyl p-toluenesulfonate; ITS:
BTS: Butyl p-toluenesulfonate

Analyte Fragmentor/V ~ lon pair (m/z) Collision voltage/eV

MMS / 79-65 7
80-65 9

EMS / 97-79 10
109-79 3

IMS / 123-59 2
123-79 5

PMS / 97-79 8
109-79 3

BMS / 97-79 7
109-79 3

MBS / 77-51 17
141-77 9

MBS 40 190-77 44
190-51 77

EBS 40 204-77 44
204-51 79

PBS 30 218-51 90
218-77 47

IBS 70 218-51 79
218-77 42

BBS 50 232-77 47
232-159 14

MTS 60 204-65 57
204-91 37

ETS 60 218-65 61
218-91 38

PTS 60 232-91 38
232-173 11

ITS 50 232-91 37
232-173 11

BTS 70 246-91 37
246-173 11

LC-MS/MS &4

Xof B A A AR IR TR PR R R R
LR RTETR DA TR AR S DA RS R I TR o
AR R 6 2R AR 2, B ) P A B TR TN g X R
2R R 7 T4 IR R G R OR B BR 1E TR 10 mg 4 i BT
20 mL =i, TN O E 2B A% 0.5 mg-mL™ br #E A
TOAH AT, 43 E DA I % St TR i 2% VO R R R R
LV FE 43 ) 309.6413.4.11.3.10.9.11.3.14.5.12.2
3.3.3.1.3.1 ng-mL" VR A0 HE SLA R -

FEM & FREL20 mg #0210 mL &, &
AR E A, B SIS

s At 34 CSH Fluoro-phenyl (100 mm x
2.1 mm, 1.7 pm), %ii# 0.2 mL-min™”, BEFEE N2 uL, i
EAH FFEE/E N B AH, 5 mmol- L F RS AE N DA . KRJE
e, Yo B AR 0 R 2 0 min, 20% B; 25 min, 90% B;
25~35 min, 90% B; 42 min, 20% B.

RSt BTN AP-ESI, B4k 3R 9 300 °C,
VY B AF 1 F0 DY AR AT 2 36 P 4508 100 °C, T 28 IR % N
300 °C, B E 250 °C. IES TR T, B
FEl 4 m/z 50~500 Da, 1%L B V25 7 %f J CE MR 45
RWE 1.

#R
1 GC-MS/MS 2 #7555

JiVESEARIA G, IR 4 ICH 48 5 J5 ™0, %1% 77
BT B RN 2 B IR LOQ G IR LOD . RGiAs 2 i
ERME S VE I AR R AR E MR AT IR R . 4
Il PR 25 ) V0 35 47 1) J5UR) 24 K5 MMS . EMS . PMS
IMS, 3 511 PR 24470 FF st 2 on DL I 79 JE ) 24 0 MBS
1.1 BEM B EVER, PRI, R HE U DL A
IOFRVE I, 20 A0 bR TG T PR T30 H AR 1
€, W 1A, XoF [ 5 DL bR ¥ 0% H bR 53 25 353
JRESR, TR R
1.2 RGREZEE KX RS E OSSR 6 5 5 R
GUkE T, VAR AR HE AR 22 RSD. @158 2, FIH A AR
HHATHRIE 5, RSD < 10%, i /& B3R .
1.3 WNRSESR e illiR S e & R,
7 2, MMS.EMS.PMS. MBS [ il PR A1 5 = R 43 51

Table 2 Precision, LOD, LOQ, linear range, and regression equations for the 5 sulfonate analytes

Analyte Precision LOD LOQ Linear range Regression equation with correlation
(RSD, %) /ng-mL"' /ng-mL" /ng-mL” coefficient (r)
MMS 7.86 1.03 3.10 3-50 »=0.242 1x - 0.087 7 (» = 0.999)
EMS 5.01 1.03 3.10 3-50 »=0.182 1x - 0.032 4 (»=0.999)
PMS 3.14 1.03 3.08 3-50 »=0.137 1x - 0.022 5 (» = 0.999)
IMS 4.59 3.06 9.19 9-150 »=0.026 7x - 0.020 2 (» = 0.999)
MBS 6.82 1.09 3.28 3-50 y=0.057 8x - 0.048 5 (»=0.999)
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Figure 1 Sulfonate esters impurities peak on GC-MS/MS (A) and LC-MS/MS (B)

9113 ng-mLs IMS F s 0 B A 5 & PR 4350 S 3 A0
9ng-mL",
1.4 ZMSeE DUE SR IR 0.5 1.
1.5.2.5 543 Bl #E . Wisk 2, MMS.EMS.PMS.MBS
7£3~50 ng'mL", Z& 1% R 4, IMS /£ 9~150 ng'mL" £
PER &, A1 R %> 0.999.
1.5 CEEE  DUIRIKZ Y& 8 5 kL 25 (losartan)
HOFE i, B H B R FH 25508 50 mg, R4 ICH M7 F1ER
W2 (EMA) X ik PR 55 P 7% it B 2 4 7 0 v SR il
B FE K 52 AN #B I 30 ppme. 43 ) K *F- 47 4. losartan 1 Al
losartan 2 2) 2 mg-mL"', #EFF J5 FEARKG I 211 25 K 5
PR, TEAE S 2 AN 50%- 100% 150% [ % Ff
vt AV g bR AR 3K o VA VR, % R B b A 3K o Vs P AT
BC B 3 4 it E [E Y. MMS.EMS.PMS #1 IMS [A] i %
1E 80%~120%, 4F 2 N #5 31 4 RSD 571 T+ 10% i &2
TR . MBS 52 BRI T, HERE S e B B, [m]
WA T b, 3 WG PR 245 ) 5 o PR TS IR o DL B (R P
5 ppm) JEURFZG L5120 3 mg-mL [0 b 5] 050 W R
YO IR 7 VR [E A, 4 SRR R R
1.6 FBEM 49 MMS.EMS.PMS Fl IMS K%}
FE it S S0 SR bR LI W, 7E 024468
10.12.24.30 h ke, 75 5 & R A e 22,k
T XoT FR o5t E VR DA B R i T R 1 R g M . MBS (1)
F 8 AN 5 3 J L il 18 T 248 2% O A (] 7 25 G 1) ot
T A R RS o DL T o TSGR, D R A (]
VF) G WU 55 K R 16 A X R 22 . MMISL EMS. PMS.
IMS MBS ¥ AE 30 h Wi € . MMS.EMS.PMS f£
FES A 12 h AR ER R e, IMS ZERE B b 8 h N fR #5752
7E, MBS 7EAE i 1 30 h AR FFFRUE -
2 LC-MS/MS S 73358
WZITFEAT BRI IR L E =R R %

JE 2530 R R R AR MR AT IR . R R IR
2 R VU R 2 1 J5UR} 245 % MBS-BTS #4742 I o
YO AIF 45 3L ok MBSMTS F BTS 7E £ i AR08,
FEMBEEIR 2 4 °C I, FHIREFIGAE, FTA 5E N 253
B AN E B oK o

21 EREM B AR RS, RS
BI) T T IR I 2 D 1 M o €3 ] ] 1B i,
VA A X JE i 7 B TG TP ik B, i A R B o)
% BBS.PTS, F|H BBS & X m/z 232~159, PA J¢ PTS
BT miz 232~ 173 [/ [A) AT O 31 43 26 7 &, DRt
BT HAr¥RE 5> B e &, U B R AT,
22 RGREEE K05 TR RSO0 IR A ROE SR
HERE 6 51 W 5 RGNS % R, TF AR X bR vl 22 RSD.
17 3, RSD < 10%, REFIECAEHI-FPAT PRS0 2 2K
23 KRMRSEEMR EH E & RS0 ER K
HERE, W1k 3, MBS [ 7€ & R 4 90 ng-mL™", A%l i A
30 ng'mL"'; EBS.PBS.IBS.BBS.MTS Al ETS [{] i€ &
9 3 ngmL", &3 FR 5 1 ng-mL"; PTS.ITS 1 BTS
B =R N 0.9 ng-mL", MR~ 0.3 ng-mL™",

24 ZMEE  DUEERRIKEE 0B SIR LR 0.5 45
A5 LS55 265 5 F5 10 £5 0 gk A . 43R 3, MBS 7E
90~2 000 ng'mL" £k 7% R %, EBS. PBS. IBS. BBS.
MTS A1 ETS 7E 3~100 ng-mL" £k ¥4 [ #F, PTS.ITS
BTS £ 0.9~30 ng-mL" 2k V£ R 47, #2C R % r > 0.999.
2.5 EME LUK 25 W) SRR VO BRI 2= 50k} 24 (i
FE&, B H i K 245 508 40 mg, R4 ICH M7 FER B3
(EMA) X J PR B 14 2% ot PR R i 7 R0 o B0 o R
FEHRE AN 37.5 ppmee 4391 B il #F P AT 4R A 1
HURE i 2, BERE J5 IE ORI 3112 S 5L R B 10 2% oL, EAF
fh 3 BN 50% - 100% < 150% (1 5% B8 5V A s 44t
T AT, BN R S TP AT L E 3 i B
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Table3 LOQ, LOD peak area and signal-to-noise ratio of phenyl sulfonates

Analyte Precision LOD LOQ Linear range Regression equation with correlation
(RSD, %) /ng-mL" /ng-mL" /ng-mL" coefficient (r)
MBS 0.11 30.33 90.98 90-2 000 y=3.366x - 105.360 (= 0.999)
EBS 0.24 1.34 4.01 3-100 y=129.237x - 25.514 (r=0.999)
PBS 0.20 1.13 3.40 3-100 y=46.394x - 90.970 (= 0.999)
IBS 0.10 1.09 3.27 3-100 y=107.37x - 88.119 (r=0.999)
BBS 0.15 1.13 3.38 3-100 y=>54.872x - 21.052 (r=0.999)
MTS 0.33 1.45 4.34 3-100 y=22.556x - 23.463 (r=0.999)
ETS 0.07 1.22 3.66 3-100 y=136.62x - 8.197 9 (r=0.999)
PTS 0.11 0.33 0.98 0.9-30 y=270.14x = 99.150 (= 0.999)
ITS 0.06 0.31 0.93 0.9-30 y=450.30x - 76.816 (r=0.999)
BTS 0.08 0.31 0.94 0.9-30 y=419.49x - 29.137 (r=0.999)

[Tz o Ffr A 0T B BT WA 2R 7E 80% ~ 120%, 5 2 i A [
I RSD 217N F 10% J#5 /2 E K .

2.6 FRREME XIS SRR T B 22 AR ]
WO, 2> HIAE 0.6.14.19.24.32 hitkkE, HHE 5 H X
TR PR XF O 22, G DT FE 5 78 A TR DA SRR A TR
fIFaE M. MBS.MTS.BTS 7E #2044 F 32 h {4
FaoE, HoAx 7 RO B 7E = IR DA R AR IR T BETE 32 h
WIRFFRRE o

Wit
A HF 5038 IF GC-MS/MS ¥ Al LC-MS/MS V2 % &
L P 8 2 T 248 e TR 23 Wk 4 R AT R o0 T, B EF R
— AN 5 o] i8R T A 5 R 5 P % O 45 A B AT AT AR A )
I B A% 1 30 0 12 98 2% JoT IR R 2 SR 5 v, 4 v e
T J67E GC-MS _FR FH BLHz R 75 00 15 Bl W,
TR PR TR 28 2% SR AT T iR TT R, AW 98 AR it ) A
L SR A TR A% R S e B T VRS EAT Ak, B R
FELRMREIMIIRIE, SAH IS 5 R 3 B AR L
o3 UGS 3R (T A O, O R 2% T R VR L
[ I o AF N b T A PEAE HP-INNOWAX (30 mm x
0.25 mm, 0.25 um). H1 55 ) 1 #F VF-624MS (30 mm x
0.25 mm, 1.4 pm). 3E #& P£ #£ HP-1MS UI (30 mm x
0.25 mm, 0.25 pm) LA EAKHR H:AE HP-5MS UT (30 mm x
0.25 mm, 0.25 wm) X 1% 2 X3 FE AR 20 25 P L W TR B
N, &P T HP-5MS UL F: . T3k T & i R Bk
BERE R G S s IS, 2 T =/, 76 GC-MS 1 H I SE I,
S BT IS [a) R HL R B0 v, T R R R TS DA R R R
75 B R MR 2K % I bl T UG, BE 2R
0ok B A A O, MR I R 12 2 2 o e B R R
BN BRI, SRR S S 2B R R ) 5 SR
HR AN IS A SORE LR R A, R e DA SR T
B N A, or I 5 b I8 6 45 HRRE R R IS . TR A
& 57 TR i RN 2K B R G . MMIS.EMS. PMS fil MBS

(ARG PR A 1 1 ng-mL™", IMS FOAG I PR& £ 3 ng-mL"s

HRAE LC-MS L% 10 i L 57 JE 18 R 1 S 0 47
JIRTT R, N it T ) YRR € 1% 2 A L o % o 1 45
BEATOLA, 15 it T ) R MR 7R A0 0 a2, R € 2%
P 32 R R S A A T A B A, B AR AR R ER E
AWML . BT o7 AR B A R 2 A
R, BRI 5 7 5 =5 8 E A X VR 5 o TR i 1 2 1
1 # EC C18 (150 mm x 4.6 mm, 3.5 um). SB phenyl
(150 mm x 4.6 mm, 3.5 pm). Waters EC C18 (50 mm x
3.0 mm, 2.7 pm). Waters BEH phenyl (150 mm X 2.1 mm,
1.7 pm). YMC-Triart-PFP (150 mm % 4.6 mm, 3.0 um)-
ACE C18 PFP (150 mm x 4.6 mm, 3 um) LA & CSH
Fluoro-phenyl (100 mm x 2.1 mm, 1.7 pum) 55 &35 1,
2% 3 i 1% B #% 3% ¥ CSH Fluoro-phenyl £, BBS 5 PTS
0 BB 7R A — fn B, (H s PTS (198 7 % BL & BBS
(1T T8 7 X6F m/z 232~ 159 A5 T4 2 BB B 1
JEE . WA B B 32 255 8 R A L0, 8D
HH B AIE A = 228 A I P A2 KO S 00, KA oy
29 0.1% F R <5 mmol L™ H R £ . 0.1% 27K LA J 4l
oK, B &% FF F I -5 mmol- L BB 4% 26 o a1 4
P 24 6 5 AMRM 530, 45 SR 3R W] MBS Ao il PR i
30 ng'mL"', EBS.PBS.IBS.BBS.MTS 1 ETS ] i
PR 1% %) 1 ng'mL", PTS.ITS #1 BTS £ Ml B i& 2] T
0.3 ng'mL", RAE S REBE.

Hi bt 7T LU Y, GC-MS il LC-MS X fif % i 25 1
PR 25 8 4% JO A G 00 2% DAL A, R o ) e R B R I S
K GC-MS S R 3k sy 28, T v P 1 FR) 575 R R i 26
W4 Y LC-MS F FH AR 247 73 85, A2 (1% 5% A1 N Bk
G FAY ) 2 S A A 10 T e T 5 2 R AN (R S R R
S e PR LA B IR AN o YA O AT T TSR AL
X B PR T SRS ik A B P % B A T 7 % B L3S, T
25 o A ) SR A% T R TG AN 2 R AR i HEAT TR,
A TR A I R vy HL R BRRE A, B A LT 1) 5 B
MAME.
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