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Study on the Migration of Common Additives in Pharmaceutical
Rubber Stoppers for Ceftriaxone Sodium and Tazobactam
Sodium for Injection
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JIANG Yan", ZHANG Luo-hong”
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Abstract: This study established a high-performance liquid chromatography (HPLC) method to quan-
titatively analyze the migration of 25 typical additives in pharmaceutical rubber stoppers used for cef-
triaxone sodium and tazobactam sodium for injection. The analysis was performed using a Waters
Symmetry RP 18 column (250 mmx4. 6 mm, 5 pum) with a gradient elution system of methanol-ace-
tonitrile=1% acetic acid aqueous solution. The flow rate was 1. 0 mL/min, column temperature was
maintained at 35 °C, and detection wavelength was set at 277 nm. The results demonstrated excellent
linearity (720. 999 1) for all target compounds within the concentration range of 0. 5-20 pg/mL. The
limits of detection (LOD) and quantification (LOQ) for extractables in rubber stoppers were 0. 50—
16. 00 pg/g and 1. 50-53. 50 pg/g, respectively, while corresponding values for drug product migra-
tion were 0.05-1. 60 pg/mL and 0. 15-5. 35 pg/mL. The spiked recoveries ranged from 88. 0% to
104%, with relative standard deviations (RSDs) of 0. 65%-6. 6%(n=3). Accelerated experiments (3
and 6 months) detected the migration of antioxidant 1076 in the drug product, but its levels remained
below the permitted daily exposure (PDE) , indicating controllable safety risks. This method com-
bines high sensitivity, excellent reproducibility, and operational simplicity, providing a reliable an-
alytical approach for studying additive migration in injection drug packaging materials.

Key words: high-performance liquid chromatography; ceftriaxone sodium and tazobactam sodium

for injection; pharmaceutical rubber stoppers; additive migration
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FAF) SFGUT LI TR . AR, HOIN AR R 5N B IR Clnp R L BARTE PR
s AR R RGeS )l REE A A L PR A A AR SRR, 51 & 2 s T
LERMEM . RN A A Y, T RIS E XS RIS A= R R BRI, B dehrkt 525 AH AR
FAG A I 3 B Hp u] S22 B (Extractables ) 512 H#7 (Leachables ) 1Y) R R AE M 25 it AL 2EAEAH 251
WAL ONES . AR, 25 i fb T BRI JE 0 ot & S S5 29 A 25 VRN B F 8 & 32 24Tl M
BT HZ R, JFSIE T BOREE TR TS EA, 255 iR E A MAE A e B g, §7edk—
BT NG S e MRl Bl 2o 4, RS0 PRRR 25 5t 4 A i R B o B mT ok

TS FH S5 460 b b B fa i X E R A LRSI B- N R 2R A T i pa il R, LR R 7 B35 T 58
AL T P 2 S A Hh A BN - SR B- PN IR G U o) e RN . 1 B IR R I - PN IR A5 ) DA
BURI, Rl 7RG PRI 25 R, TEVRT AR R I | BB AR AR T 4% S S R b B AT
REEMERANEL . 124 St 36 R G0 b e P O e B S A T A T JAR R 38, SR, FE2h il
it frd fed, BEZE M RE b 5INPT IR Cand e sn) . 5], sifb S ) nTRE SR 22,
OB TN = aala o = 8- I P11 oW = vy i B i i U250 e el RN B [N B TSR E R A & 9 W b s 08

24 I ICZEAR S 5T E B P AR — IR kg & L, BT R 25, STl
R ) 22 s DL TR ISR 77 12 5 2 A PE DA R 58 (R SCRR AR O A A . STk, RSO ST 1 — s R0 Al
6,388 (HPLC) [3) e {00 7 72 5 FH) Sk 60 oy A% 0 e nals 0 0 e 2 v 6 P 25 R Nl i o] SR B0 LB s =
i T WK (DBP, DHP, DEHP, DDP) . #ifk5I(S. PTOP, PTBP. PTAP) LA K $i % 7| (BHA .
BHT-OH, BHT-COOH. 1310, BHT-CHO., BHT-Q. 2, 4-DBP, BHT, EP08, 425, 702, 259,
3114, 1010, 1330, 1076, 168). 1%J7 i MIRKEZSOLMTEFI A A 50 LLB 0T 247 Tl s ol T g 8
T2HEERM, R EER IR ERAT R . st tb B ol oy B E IS L,

1 SLIGERSY

1.1 EE5MH

LC-20A VAR REA ( H AR B HEN F]) 5 Rotavapor s 7% &AL (Bifi £ BUCHI 24 ®]) 5 MARS fi i Al
(£E CEM 23 1)) ; XS205DU 2 Hy, - K- (2[5 Sartorius 23 1)) 5 AS5150A 48 P S ( R YA 8 U AT
FRNTE]) s fAiEH: Waters Symmetry RP 18(250 mm*4. 6 mm, 5 Mm)(%‘% Waters 2y 7)) . 4 1% A Gemini
110A C,:(250 mmx4. 6 mm, 5 pum) (Z£[E Phenomenon A 7)) . fA3EHE Inertsil ODS-SP (250 mmXx4. 6 mm,
5 wm) (HZA GL Sciences A . 4,34 Shim—pack GIST-HP(100 mmX2. 1 mm, 3 pm)( HAS A T]) .
1.2 KFI5iL#

HE(fagal) | 20 (i) 1T Fisher Chemical 23 ) ; 4 F g (4344l e T ik 30 i BHE AL 27
SATBR AT, ZHREZEPL, P2 AT AR, P3. P4, PSEIBJ ARFE, PO HI CJ AEFE; i LA Hh A
ANt AN (IS . P10001, P10002, P10003, #iA&: 1.0 DJ A=, EEMHZGHKZEPL,
1.3 XtER W& AIHE &

R SRR 25 Fh AR I 7510 A0 X6k HEUS: 25249 50 mg BT 100 mL 25236, N 5 mL S0 bl
HEEE 2%, %20 RIS B B 2450 500 pg/mL A 6 HESAE: &0 A FRRE S FREUPT 4050 1310, 1010,
1076, BifbF]S %250 mg, T 100 mLZFRHEH, M S mL S HERERE, WEEES, FAHE
JT IR EE 2724 500 pg/mL B FE S 857 B
1.4 HRBRNHE
1.4.1 REERBHEOSHE SRR HKES 2 (35 PL. P2, P3, P4, P5, P6), BIH/G4
FIFENTLPIE M T, 10 mL & H B, I IEM (40 °C, 45 min), HIERREICE, KIEWTET G
N5 mL B EEEE P i, RS AR R 10 mL &P, WREES . T EREE | mL#E T 10 mL 25 2
W, HEEESS, RIASREURE R
1.4.2 EBHERBEOGE  BOES LA B g DA (5. P10001, P10002, P10003)4% 2
H, A3 S mLBAUKIEMIES)E, BEEM2 mL 2 10 mL e, PREER, BIETERERIER .
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1.5 BiEEH

& H Waters Symmetry RP 18 43548 (250 mmx4. 6 mm, 5 um); LIZHERHIRNIAHA, HEE AR shH
B, 1% (RSB0 BE KIS WA TR AH Co BEEEBEME: 0~3 min, 10% A, 50% B, 40% C; 3~6 min,
20% A, 50% B. 30% C; 6~9 min, 40% A. 30% B. 30% C; 9~15 min, 40% A. 40% B. 20% C; 15~18
min, 50% A. 40%B. 10% C; 18~28 min, 30% A. 40% B, 30% C; 28~30 min, 20% A. 50% B. 30% C;
30~32 min, 0% A, 70% B. 30% C; 32~55 min, 0% A. 100% B. 0% C; 55~62 min, 10% A. 50% B.
40% Co A 35°C; REMPEK: 277 nm; JEE: 1.0 mL/min; #EFEE: 10 pL.

2 #R5itE
2.1 KERTAIE

2.1.1 REGHRIERE RS LA R AFEFEOT SRS R AL
s B HH A 0 25 TS 22 (P1) U\Tﬁffﬁﬂ 1010, Table 1 ~ Comparison of extraction results of different

extraction methods

1076 MG S 1y EZ S B, %% 7 AR I . Extraction amomn(ra-g 1)
jﬁ‘ﬁ E"J %Exﬁ_& ;ZS o KA :% EF' J:J%ﬁz ?‘7 j’% EX(% % IJ s ﬁU\ Fxtraction xtract Curing Antioxidant ~ Antioxidant

method time/h

SR M B B C4S min, 1 b, 2h) . EFERRIR S e 000 1076
(45min, 1h, 2h)PIZMFEEI(45 min, 1h, 2h)  exiraction 1 79. 62 53.44 556.74
3P SEHA A, 1 5%, FEMIRImma) o2 .21 6427 5771
ST, BOHREOSURSTT R R R, e O e e e
VRN SRR R . S SCB e B, U i 2 9.2 39.87 33987
B 45 min b, PRERIEOMRION G i g n Pkl 0056032 366 112
FI2 hLE T B R Rt T e A S > 85.45 6147 576.74
45 min FEEUT

2.1.2 REUVAFANERE RAHBUEIRI, DTN 1010, 1076 FIGRALFI S h EEIREW, 517
FILL &S . SRR NI IR BUA R IR BGCR . 45 R, AW e R Uz R B S B
R, SININRIRSREE Y S F ORI NEE, Beoh, ZEFERA IS . SIELNRE, 5
QPRI R, s F S b R U
2.2 BILHRIERE

ARG} Waters Symmetry RP 18(250 mmX4. 6 mm, 5 um) . Gemini 110A C (250 mmx4. 6 mm, 5 pm) .
Inertsil ODS—SP (250 mmx4. 6 mm, 5 pwm) 5 Shim—pack GIST-HP(100 mmX2. 1 mm, 3 wm)4 Fif0 iS4
Ay BSRURIEAT T HeEE . 4558, {81 Shim—pack GIST-HP(100 mmx2. 1 mm, 3 um) . Inertsil ODS—-SP
(250 mmx4. 6 mm, 5 pm) @GREFERY, FEiESCHL LR 25 Fifb A0 584508 . 4 R A Gemini 110A C,,
(250 mmx4. 6 mm, 5 pm) AREAESHTTE 0, HEA Y (W BHT-COOH, BHT-CHO . Bifks]s) 3l
THENHRIS, HEEWRIN S EEMARE; MHILZ T, Symmetry RP 18(250 mmx4. 6 mm,
5 wm) EREFEN o B TERE RS, BENE R ALY B Bk 25 Bk A . I, B2 ] Symmetry RP 18
(250 mmXx4. 6 mm, 5 Mm)éijEleE‘o
2.3 RMEEKHNERE

ARSI 25 B B ITE 217~290 nm JEH N IFFEES H B RO K (W& 2) . hARBiEL &9
e S8 5 B AN R, 20 S IR e SR, B E 277 nm AR AR INE K .

#2 25 FMb SR R

Table 2 The maximum absorption wavelengths of 25 analytes

Category  Abbreviation Chinese chemical name Manufacturer A J/nm
Plasticizer DBP SRR R T g Dr. Ehrenstorfer GmbH 233
DHP SRR R O g Dr. Ehrenstorfer GmbH 235
DEHP  4F7& —HIfig -5 Sigma—Aldrich 233

DDP AR IE T R XA g ACROS 235
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(5:32)
Category  Abbreviation Chinese chemical name Manufacturer A, J/am
Curing agent S g4 Shanghai Titan Scientific Co. , Ltd. 281
PTBP Ff AT FEFR My AccuStandard 278
PTAP  XPBUSHR GmbH 277
PTOP pOEE=2 &/l Fisher Chemical 276
Antioxidant BHA BT k-4 508 F fig Aladdin 290
BHT-OH 3, 5-RUT JE-4-F2 L0 BePure 231
1310 3, 5-TRT - 4- 55K IR R BePure 274
3114 (3, 5-TRUT B4 ) T EUIR R ik BePure 231
1330 1, 3, 5-=H3-2, 4, 6-=(3, 5- T R4 ZETHL) K BePure 217
1076 B-(3, 5-TRUT FE-4-FE R IE ) INBR IE -/ \ B B g BePure 235
BHT-COOH 3, 5-fUT 3-4- 5258 R Alfa 258
BHT-CHO 3, 5-BUT Hk-4-FR R H Adamas Reagent 288
BHT-Q 2, 6- T3] Adamas Reagent 256
2, 4-DBP 2, 4- 8T EFEE TCI 278
BHT 2, 6-fUT HExTHIf ANPEL 276
EPO8 3-(1, 1-HRZH)-B-[3-(1, 1- LK) 452K H |-4- European Pharmacopoeia Reference 238
FIB-PEIEPR-1, 2-W LR Standard
425 2, 2-WHEEX-(1, 1-H I I)-4-2 TR AccuStandard 217
702 4, 4 FHHER(2, 6-ZAUT HIER) AccuStandard 222
259 O R [3-(3, 5-RUT E-4- 5 5L ) TN R i | AccuStandard 217
1010 PH(3, 5-TRUT HE-4-F2 50 ) ZR DY IR 22 1 D e g Sigma—Aldrich 233
168 (2, 4-TAUT HIEIL) W IR TR TCI 219

2.4 ERGEAMN
B “1.37 XHESHER A, % “1.57 GG SRFNE , 25 Fhias Inssxs B i il i) i I Wkl 1, 1%
I, FEWEEYNSBERL, ¥YIRTF L5, BISEREIIRT 5000, REGEHERE,

BHT-CHO

=
=)
=}
g
=
jasi
==}

3114
1
3

-
D
259
1
330
DDP
168

EHP
702
1076

t/min
1 25 FhiR I B A HPLC (o ]
Fig. 1 HPLC chromatogram of 25 additives reference standard solution

2.5 ZMHXR

RESERI “1. 37 X BRIV A T i, R SR O R R o) ol 2 i o Bt o v B 43 A 2990 0.5
1. 2.5, 10, 20 pg/mLAJ R FIAHREIEE, 2 <157 MRSEENE, DO IS0 B8k 2 i AR b
(x, pg/mL), VEEBUMINALER (y) BEATLIERNA . R 3TT%, 25 F b A TE 0. 5~20 pe/mL I Py 25
PERIF, MHRRE(DHA/NT0.999 1,
2.6 KWHRSEEETR

FERWLEL “1. 37 W HESHIA T A R RARE, DUMEMEEL LA 3 ¢ 1 I A ) B S Tk B Ak
F(LOD), LIBMELLLA 10 ¢ 1B BE SR B i TR (LOQ) o IS ZESR IS 24 S Ao (A H BR
FE & T FRARSE HAH R IR R RS LT 5, IR R L “1.4.17 “1.4.27, 25503, iK%
Hhu] i R ) A H PR FH E BT BR 43 11k 0. 50~16. 00 pg/g 5 1. 50~53. 50 pgfg, 24 dbil A% B AE Ik
0. 05~1. 60 wg/mLF10. 15~5. 35 pe/mL,
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3 25TMEEWRNIATRE . AR MU K ERAE B R
Table 3  Regression equations, correlation coefficients, linear ranges, limits of detection and limits

of quantification of 25 analytes

Linear range/ Extraction test Migration test

Category Compound Regression equation r

(pg'mL™")  LOD/(pg'g”’) LOQ(ug-g') LOD/(pg-mL™") LOQ/(pg-ml™)
Plasticizer DBP y=3 183.4x-283.47 0.9996  0.5~20 4.50 15.00 0.45 1.50
DHP y=1963.9x-232.44 0.9999  0.5~20 9.00 30. 00 0.90 3.00
Plasticizer ~ DEHP  y=2211.2x+177.81 0.999 1 0.5~20 16. 00 53.50 1. 60 5.35
DDP y=1841.8x-178.45 0.9996  0.5~20 9.00 30. 00 0.90 3.00
Curing S y=18431x-369. 11 0.9997  0.5~20 6. 00 20. 00 0. 60 2.00
agent PTBP y=8671.9x+91.53 0.9997  0.5~20 2.00 6.50 0.20 0. 65
PTAP  y=6880.6x4+129.03 0.9997  0.5~20 2.00 6.50 0.20 0. 65
PTOP y=5653.3x-94.70 0.9997  0.5~20 3.50 11.50 0.35 1.15
Antioxi- BHA y=5968.2x-97.96 0.9996  0.5~20 3.00 10. 00 0.30 1. 00
dant BHT-OH  y=3743.4x+28.93 0.9996  0.5~20 2.50 8.50 0.25 0.85
1310 y=4 673. 8x-224.53 0.9997  0.5~20 3.50 11.50 0.35 1.15
3114 y=3770.9x+112.04 0.9997  0.5~20 4.50 15.00 0.45 1.50
1330 y=6346. 7x—124.18 0.9998  0.5~20 2.50 8.50 0.25 0.85
1076 y=2405. 6x—124.23 0.9997  0.5~20 7.50 25.00 0.75 2.50
BHT- y=22304x+135.33 0.9997  0.5~20 0.50 1.50 0.05 0.15
COOH
BHT-CHO y=38724x-1530.8 0.9996  0.5~20 0.50 1.50 0.05 0.15
BHT-Q y=4349x-160.06 0.9997  0.5~20 3.00 10. 00 0.30 1.00
2, 4-DBP  y=7582.2x+56.72 0.9996  0.5~20 2.00 6.50 0.20 0. 65
BHT y=5352.3x-54.96 0.9997  0.5~20 3.00 10. 00 0.30 1. 00
EP0O8 y=8336. 8x—670.35 0.9996  0.5~20 4.00 13.50 0.40 1.35
425 y=7 111. 7x-387.89 0.9996  0.5~20 5.00 16. 50 0.50 1. 65
702 y=7 181. 8x=736.90 0.9998  0.5~20 5.00 16. 50 0.50 1.65
259 y=3918.3x-105.43 0.9997  0.5~20 5.50 18.50 0.55 1.85
1010 y=4 009. 6x+261.20 0.9998  0.5~20 2.50 8.50 0.25 0.85
168 y=2515x+156.59 0.9998  0.5~20 8.50 28. 50 0.85 2.85

2.7 REXW
2.7.1 BERIWER % “1.57 @iksfrE, & 1417 0otz AL P BUA TG T E , A
SEWREN &R TR IR S EAFEHEH BHT, 1010, 1076, GRALKIS LRG| DEHP, AN[H
I RS ZEAE TR IR 2O w25 70 8 B35, BT P3IREHE PN BHA . BHT ., ¥4¥5 DEHP K4}
fEFIPTBP, PTAP; CJ PRz HBTAF 1310, 1330, 1076 Kiifb#IS. Hesh, [F—) FAEHIK A I
%, HEMAMFEMESEZREERE. DLAT A6, P1LRRBHTER 1010, 1076 LLEGIALFIS,
M P2 H BT EGR BHT 5674650 S
2.7.2 RERWERRKKEITMHE B “1.4.17 BRCIESFERUEUL(PL, TESTHISL A dh A 89 i vk B 3H g4 B
FANGEE), #& “1.57 IS AMENE, 4R K4, RERIUAR PRI 1010, 1076 KZHifLFS,
HAMEWYIARR T . & PTG 1010 ZEALFI S B4 H J RN & (25 %4 H ok & 41T,
R 4 MR ZE, THEHAE H RN &) AR T HAER M NG H A iF #8885 (PDE) . LGN 1076 1) 4
H RN B i FHAHN PDEAE, AR, TrEEBmo bt —5%5, rilF e athimd,
Fa JRIESRINLE RIS

Table 4 Risk assessment of rubber stopper extraction results

Compound Content/(pg-g™") Maximum daily intake/( g+ day™) PDE"/(pg:day™) Safe
PTBP <2.00 <14.08 160 Yes
BHA <3.00 <20.12 1800 Yes
BHT-OH"* <2.50 <17.60 800 Yes
PTAP <2.00 <14.08 160 Yes
BHT-COOH <0.50 <3.52 500 Yes
1310 <3.50 <24.64 120 Yes
BHT-CHO"! <0.50 <3.52 500 Yes
DBP <4.50 <31.68 2000 Yes

2, 4-DBP'Y <2.00 <14.08 240 Yes
BHT!! <3.00 <21.12 1 800 Yes
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(5:4)

Compound Content/(ug-g™) Maximum daily intake/(wg*day™") PDE"/(pg*day™) Safe
1076 537.5 3784 768 No
311419 <4.50 <31.68 25 000 Yes
1010 49.33 347.28 10 000 Yes
1330 <2.50 <17.60 5000 Yes
16813 <8.50 <59.84 2500 Yes

DDP <9.00 <63.36 2 000 Yes
DEHP!® <16.00 <l112.64 2000 Yes
prop " <3.50 <24.64 160 Yes
BHT-(Q <3.00 <21.12 500 Yes

DHP <9.00 <63.36 2 000 Yes

EPOS <4.00 <28.16 120 Yes

425 <5.00 <35.20 120 Yes

S 80. 13 564. 12 2000 Yes
702 <5.00 <35.20 120 Yes
259 <5.50 <38.72 120 Yes

*: refers to the highest daily dose of a substance that can be safely accepted through specific exposure routes (e. g. , oral, injection, inhalation),
determined based on existing toxicological data and comprehensive safety factors (78 Al TR 7E 45 2 BB A2 (AN VIR . FE5F, AT,
GRAHEZ R, YR TOA SRR, A SIRE LR
2.8 HMIEBER

MRE “2.7.27 BPEBCLEAE R, PreGn 1076 MR 2l L PDEBRAE ; HT& 1010 56i4b571S
AR PDEBR{E, (HAS R E ey, ERXEER, BINAEAZNITBR M ESELEZNS . TP
#1076, 1010 IREREME A 1310, ASLEFHTEGH 1076, 1010, 1310 BGALFIS FFRIEEM T
2.8.1 RBEEXE FHHEWIPOSREEBIESR, MR T EREZI NS ne/mL BX AT, #%
“1.57 ARESRiEa T, S 6IR, MRS LAY AR AR PR 22 (RSD) . PL4F 1010, 1076,
1310 B2 iiAb R SUETE AR H RSD 43 31547 0. 34%. 0.32%. 0. 090%., 0. 48%, FHHI% 71N 5 B IE
2.8.2 TRTEMER KEWICTHSAR BE R, MRS EIREL A S ne/mL X RSHER, &
MAEEE O, 6. 14, 18, 25h/)5, % “1.57 k&b, L1010, 1076, 1310 Kbkl Sig
ALY RSD 205514 0. 47%., 0. 88%. 0.23%. 0.39%, FHHIZAT IR SARE EICE 25 h et E If.
2.8.3 MEYrZERE s LA Atk B H A (5. P10001) 109, 43I 5 mL i 4l K%
fife, FHREAINE] . WEWBURSIEMZTE2 mL(94y), A8 T 10 mL A EHH, B ml A B,
BB R, HREER, 23 &k U T B2 4 3 we/mL(343) . 5 pg/mL(343) . 8 pg/mL(3
G ) B IIFR I, #2 41,57 BRI, BTN 13100 1010, 1076 K Bifb S 0T34 o
88.0%~104%, RSD 0. 65%~6. 6%(n=3), FWiZ 7 dUEi RS ER 1T,

2.8.4 HRIBEZE KNS P10001, P10002, P10003) & TR 40 C+2 °C, HHXIEE
75%+5% FO DS AE F AT R SR, B IEE SEIEPRMEROTR, 200 F oM H (taRaEs) . 34
HE 6 HERE, FEMZ “1.4.27 Jrikdles)a, ¥ “1L 57 @ilsott. 45RER, s3> HA
IEE 64~ H ] EAE S PR TGN 1076, TS 1. 78~6. 07 pe/mL, HITH RREE NIHHCE T I E)
B, E oA H . 34N HAI 64 HIIEERSH ERE PTG 1310, 1010, 1076 K EifkFIS,
2.9 ZHRIBRITEM

FRAE S L f AR B it R AH B Brp B HI RS H 2. 0~4.0g, 47 1~2IRE25” wRL, A
fHERMHE A 4EIAE: 1.0g), RI4.0g. o
DUtk & KB 2 i 88 H s KA Table 5 Migration risk assessment results
&, BHS5X M PDEE A, FEiEFT XBE PR,

Maximum amount Maximum daily PDE/

(W#5). Z59ER, PUEM 1310, 1010 ZFifr  COmPoumd cced/(ueml) intake/(paeday™) (paeday™) o
FISH A H i RIEAN BN B E KT H PDEM., X 1310 = - 120 Yes
THUEGR 1076, HEHRRIBAREHA121.40 g 1010 - - 10000 Yes
day, HIRHATIET H PDE (768 pg/day, {HBE o " SRR

ELMAFIBUNTRIASE, HARABAFERBIE PDE o detected
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ERIXEE, SemiZ2hann BEFFEIRFER Zfa . ASCPOSIESE RO AL 340 AL 64 HRYFESIE
FHOLEAT %58, A 1 A 22 e XU, AR BE— B W KIS s B L

3 & it

ANSCIENT. I ] A T ST P Sk 760 i 4 B Aot S E B ) 500 1 £ T ZEARME S o 25 i TR NS )
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