22 MR A 2 T S M I PR Y S R 2 P 5

RRHCLETRE KL XEE RREF

EBFLETECERLSS, W 5L 61706728 k%%

BEHVARNE,ER 401220;3.%%}%%&7@ RAFLER  401120)

FESES R927.11 XEARERE A
DOI  10.6039/j.issn.1001-0408.2018.05.17

XERS

B OE B®.HR

1001-0408(2018)05-0644-04

AN R T G A MR vl F RS R AR S . ok B SRR A R ek B R SR o A BEAT S R

(60 °C,10d) JERB(5000 Lx,10d) A #Ak(—18 CA A E 2d. 40 CHALKE2d A I MEIR, B FER A 3 k) KRB (121 C,
2 h) 43R X Be BT B b iR Atk T A #ER winvlk B R 49 pHAR  RIEME R AARIE ML AR AR A B RS SF TR
i%iz%(lCP)#ﬁiﬁ!‘l%%&#&V‘]fx@iﬂi%’]’ﬁ%zithéﬁ“?ﬁ%«%&ﬁ#\%ﬁk\éﬁl\é&l\éﬂ A BB BB BN 4G Bk AT 4R LB AT, 5 A

TTE AR B (AET) 247 Wbt

LR ERBAT A SR LM AR R A G ILT RS MR B vk B 2 AR 09 pH AR

27 A 4.58 .4.60.4.61 ,4.58 . 4.58, R E I A 2015 (P B 252 ) (W3R ) 38 0] 0903 #L 2 58 B, 43R40 A £ 8 3% 35 7% A

B A B R kR v R SR P AV 48 4B B B LR ﬁ A B Gk B RRLE S

AET, %6 A #k ik omedk B VE 4tk 390 30 1 &m0 VR A 3%

KR A dkE ok B RS 08 pH AR RIS P AUE z;;:z%ﬂm% Ao s AR A

BRI A5 AT AT R

F BT RE R AT AL

Compatibility Study of Inner Surface of Anatomy Bottle and Caffeine Citrate Injection
ZHANG Liangming', YAN Zijun', YANG Bo', WEN Huiying’, XU Xiaofang®(1.Dept. of Pharmacy, Panzhihua

Central Hospital,

Sichuan Panzhihua 617067, China; 2.Chongqing Lummy Longyu Pharmaceutical Co., Ltd.,

Chongging 401220, China;3.Chongging Aokai Technology Co., Ltd., Chongqing 401120, China)

ABSTRACT OBJECTIVE: To study the compatibility of inner surface of anatomy bottle and Caffe injgcti

METHODS: After treated with high temperature (60 °C,

10 days),

(2 days for

ping tendency before test

light (5 000 Lx, 10 days), fregzing andjth:
freezing at —18 °C and 2 days for thawing at 40 °C as a circulation, and repeat for 3 tlmeﬁ r1 izthg (121 °C, 2 h), Caffeine
o,

and under the above conditions. The contents of arsenic, cadmium,

chromium, antimony, aluminum, boron, calcium, iron, pot
surface of anatomy bottle were tested by ICP met %

citrate injection packed in anatomy bottle was tested in respects of pH value, 1ns:1

RESULTS: Before the test, under high te
injection installed with ampoule

stated in (four) general

ampoule bottle.
KEYWORDS Caffeine citrate injection; Glass; pH;
evaluation threshold
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cad, manganese, vanadium, copper, lithium, barium,
, silicon and titanium that may dissolve by inner

with analysis evaluation threshold (AET) of each element.

freeging and thawing, sterilization, and pH values of Caffeine citrate
4.58, 4.58. The insoluble partlcles were all in line with 0903 provisions

Insoluble particle; Glass stripping tendency; ICP method; Analysis
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(As) B (Sb) B (Pb) A (Cd) 5 (Ca) FE(Si) H(K) .
BE(LD) B (B) L85 (AD) (BE (Mg) VB (Ti) \BF (Zn) L4
(Cu) % (Cr) A1 (Ba) .#k(Fe) 44 (Co) 4k (Mn) 19470
2R, G HAEN VF H 285 it (PDE) H58 15 R 19 70 #riT
M BIE (AET) X EE 8 DA 6 B8 35 7y s g, DA ) e L
‘LA, PDEH F 2RI T A 5 i WH AR BK [E
Prbpi 2 i 46 5 R T R A B4 B ) (Q3D) M (BR ¥ A
FH245 8025 514 (EMAE/CHMP) 45 3 5 (56 T 42 J Ak
B 43 T 150 ik B it PR RS R E 1Y 48 ) (Guideline on
the Specification Limits for Residues of Metal Catalysts or
Metal Reagents)™. 55811374 SRR F b 40 22
PHAEL NV P RORT , 300 R0 W 58 0 g 25 288 040 v 1% 16 %
Ji A AT SR F R B 5 B A0 E (ICP)
N7 B3 T REATT H ) 19 FOT R B9 75 6, LUy HoAth 33
AL SR AR B2 S X B R A S 5 15 L

1 7
1.1 {88

T20ES B ICP A ([ IR L EEIT RGAH] ) ; GWF-
8ID AU AT AL CREETA 43X PR F]) 5 PBLO
TR R T (5 = 2E 2 /A ] ) 5 SteREO Discovery. V8 7l
JtHL AR (P R R - 22wl e A ) o
1.2 #AREiEH

) A W2 i DR U (RN BT KL S
20170501,20170502 20170503, Hik% : 3 mL:60 mg) ; As .
Sb.Pb.Cd.Li.B.Al.Mg.Ti.Zn.Cu.Cr.Ba.Fe.Co.Mn
TRAPRUEE R (LLT M FR IR A AR W, 4L 5 : 16C016,
FA% 2100 pg/mL) CabrifEiA i (45 : 166050-2, FiAk :
1 000 pg/mL) . Si b AEF W (HE*5 : 165042, FLA% - 1 000

ng/mL) KARMER W (it'5: 167005-2, % mL)
iﬁﬂ’]ﬁﬂﬁiﬁ@/ﬂ%wﬁﬁi X;\ T
TN B R AK ;s R

2 B
2.1 &
2.1.1 WE VAW 1 % SRR VE ORI A A S TR

i B 10 4%, il B 4% 0 R R 0 10 pg/mL bRy £
VSR, FH 1 % SR VS W53 D S Ca K bR HEVE R ¢ 10
£, i R R MR A 100 pg/mL FRRREIY 45 V7
2.1.2 MR ORI IRIINHE DR S0 10, IR &
5] R A2 EL 10.0 mL & 50 mL &R, HAK E X E
ZEE A5
22 (UBNEZMG

FKHICPIEME 19 LR & . 1% 1.20 kW3R,
AR 2B TR S R 15.0 Liming AL i
1.00 L/min; As.Sb.Pb.Cd.Ca.Si.K.Li.B,Al.Mg.Ti.
Zn,Cu,Cr.Ba.Fe.Co.Mn B K 4351 4 193.696
217.582 ., 220.353, 228.802. 317.933. 251.611 . 766.491
610.365. 249.678, 237.312. 285.213, 334.188, 213.857 .
327.395. 205.560 . 455.403., 259.940. 237.863. 259.372
nm; FEFELERT ;30 s,
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20

2.3 HEFER
231 KM XZR BT R, R R
1~400 1%, #“2.2" 1 F 2/ BERERG I, A4S 0 2 o ik
JE Jp AR AR (x) | DA S 6580 B AR A () A 7 4k [l
9,45 R W 1,

F1 19MTERLMEXE

Tab 1 Linear relationship of 19 elements

JLE Wl 75 i r LM, pg/mL
As y=106.0x+8.0 1.000 0 0.20~25.00
y=251.7x+3.9 1.000 0 0.50~25.00
y=341.0x+4.1 0.999 9 0.20~25.00
Cd y=23543x+3.2 0.999 9 0.10~25.00
Ca y=5383.4x+10.0 0.999 5 0.25~100.00
Si ¥=970.1x+70.8 1.000 0 0.25~100.00
=22 432.8x+88.6 0.999 4 0.25~100.00
Li =39 823.0x+5.0 0.999 8 0.50~25.00
B y=3429.9x+21.9 0.999 9 1.00~25.00
Al y=625.7x-1.4 0.999 9 0.50~25.00
Mg 3=13 924.6x+1.9 0.999 7 0.50~25.00
i y=23239.7x+18.8 1.000 0 0.50~25.00
Zn y=3T754.1x+1.1 0.999 9 0.50~25.00
Cu =23 896.2x+6.4 1.000 0 0.50~25.00
Cr y=870.6x+3.6 0.999 9 0.20~25.00
Ba y=1379 797.4x+201.8 0.998 4 0.50~25.00
Fe y=3419.4x-0.9 0.999 7 1.00~5.00
Co y=3328.4x+3.1 0.999 9 .
Mn »=19850.1x+0.3 09997 7> .00

: f%:zonoson

2.3.2 KBRS e BE
RAHE, B 4K B 5 4%, R
ICP{i% @ EARE R ZE1E AR R L 2L 10
EEMR, 45%,As.Sb.Pb.Cd . Ca,.Si.
i'B, Al Mg .Ti.Zn .Cu,Cr .Ba.Fe.Co,Mn [kl i
W24 0.137.0.064 ., 0.074 ., 0.005 ., 0.059 0.039., 0.030 .
0.001. 0.050. 0.031. 0.006 0.002. 0.005, 0.001. 0.016,
0.001,0.021,0.008.,0.007 pg/mL; & & FR 435 A 0.452
0.211.0.244, 0.017, 0.195. 0.129. 0.099 0.003. 0.165,
0.102. 0.020. 0.007, 0.017, 0.003. 0.053, 0.069. 0.069
0.026.,0.023 pg/mL.
2.3.3  JMERENSCR BCLO AR (5 : 2017050 1) IR &
5] B — 7 f R b, KA RS 5 4%, 2 BIas i ic .
o B R E (0.5, 1.5 ng/mL) AR UER , B4 0k
AT 340y, IL 90y R ICP bR AT, JInE 13 ]
e, 455, As.Sb.Pb.Cd.Ca.Si.K.Li.B.Al Mg.Ti.
Zn, Cu,Cr.Ba,Fe, Co.Mn A4 Jill £ [ 15 % 4 80.19% ~
119.9% (RSD<8.5% ,n=9).

234 FEWE (D EZME: BI0HAEM (H 5.
2017050 ) IRAT 5T, 3 I 6 3 A ity , U i — mﬂ@%E’J

L 1T MR B T B VAT, 44 TCP B MEREAGI , MR 0 2
R RSD, 454 ,As.Sb.Pb.Cd.Ca.Si . K.Li.B, Al
Mg . Ti.Zn,Cu,Cr,Ba,Fe,Co.Mn JG % k& §f i & /Y
RSD %3+ %K 4.7% . 2.7% .2.9% .0.4% .0.3% .1.5% .
0.3% .0.3% .0.6% .0.3% .0.4% .0.6% .0.2% .1.8% .
1.1% .0.3% .0.2% .0.4% .3.0% (n="6) , T & iR I 2%
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T A 2015 A7 e ) 24 L) (DU ) 30 0] 9101 24 Joi o
BRI 7 B0 U4 T SR 0] 7 (g BER © Je BH T ST  J
DA B EE A o (2) B 2 2 < pl o7 108 51 o
SRR, AT AE 6 YK, I3 I A P ST 25
S50 A EBME R 228/ N T 15% , RIIA D I HA
BT R RS 2

2.3.5 T FHPE AR 2015 4F R b E 25 80 (PUR) s
WP 9101 “ 24 i Jot et b v 43 B 5 IR B IR 4 S IR 0], B 10
JHFE S (LS. 2017050 1) IRA 5T, B BL—E BERIRE S,
i B 545, 1) B B RE S HR S I 1 pg/mL R RER Y CR
FRUER, KRR RBEA R ICP AN 5 & PR R AR = 5%
O B R E I A5 SC S B T el s, R 5 AT
KU1 pg/mL Ay [EIRCER ) DUSSIE 7 2% A 2 95 L o
TE 5k R FK T RS, 452,27 TR S8 ERERG I . Ty
VL LR L% MR B, LML ; (R85 TR
1.20 KW, 25 85 1A i 15.0 L/min, 2516 < & 1.00
L/min, HEFELERT 30 s ik iils& 2. RFKFRE, ALK
W AR 25 D% 1.20 kW, 45 B T & 16.5 L/min,
AL AU 1.10 L/min, HFFESERT 25 s 4554 -l i AR
/NS PRl P AR A RS ) S S TR AR T S AR
i UEREER SE SR, AU R Y NSRS RETH KL 2015 4F
Fi CCH ] 2 L) (DU ) Hp R A DSk o BT ST I
P EA B R R

2.4 HIREERTINMEE E SR I R N i D8 1R 1
241 iR HOM R R e B S (LS
20170501) 100 Jifi & F 24 Ao PR B 47, 60 °C TR ik
B 10d, F5 10 REGHREA Y SIRM

2.4.2 BRI IOk R o ME DR SR (HE S

20170501) 100 %ﬁﬁ?%%%ﬁ%‘@iﬁ%%’mﬁﬁo
LA

Lx S PEFHCE 10 d, 465 10 kﬁ@r‘ .
243 UREGRE  BUOMD A% W ik PR S (At S

& 95 25 — 18 CR I E 2

244 KPR U R o DR O SR (LS
20170501.,20170502,20170503) 100 Jifi , £ 121 °C K 4 2
h, BRER A H 50460

2.5 MIMGERNMEE T SR X B IR R 2R A5 R

2.5.1 pH BU“2.4.17~“2.4.4" 1 F &b 345 (AR R o
M DR S 9, AR 2015 45 Rt r 24 ) (s ) v 3 )
0631 F I35 Ff R4S A5 T 435I s A i pHL (B, 25 527
RIS TF LA AT o G RE URAL R SR T 45 FE 5 pH
B394 4.58 ,4.60 ,4.61 ,4.58 4.58, YA JLEH 58254k
2.5.2 ANIEVERORL  B“2.4.17 ~“2.4.47 R LIS 1)
MG BRI DR B9, AR 2015 4 R [ 25 i) (O350
H 3 U] 0903 105 T AN 25 25 14 T 43 3N 2 25 B i A
VEPEORL, IS ARE R « B 1 mL # ki S 10 pm Mz
DL BRSO B 1 25 K7, 25 um Az A B TOR BSOS #
b 3k ZEH L AEE AR TT B DGR REL K AR
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P 7F =10 wm 0k %4> % 4 10.4.12.5,10.8,22.5. 5.1
Bi/mL, =25 um ok Es )4 0.7.0.7.1.8.2.0.,0.9 Fi/mL ,
FFEAHCEER
2.5.3 CLHEURBEREN R B W2.4.17 ~“2.447 W
FE B LU R Sl AR, RV T4 2, o
%50.5 % V. F L WA VAR, B 20 min S5 {8 FHAK/ NG HE
AFHE H ORZErhyk) , 2 10 Wk, B BEHS PN R a0 15 6
ANFFAEAE R 1k o PR RO I FF 35 3 7 B 3 ) 2 T 1 4
RENE 0 5 4 15 24 Wl 422 fl 0 5 B 35, FHOMG 2 S Tl s L 4%
SR TE R DGR R KSR U B R
Y TCI R
254 FERTPI9MOTER SR BU24.17~"2447 0T
Ab 3L PR ARG R AP R SR, 2.2 U v A
19FICRM S, SR ER, BRI G &R Ot
HECVRAI KR A5UE T PR As (Sb.Pb.Cd . Li Mg . Ti,
Zn.Cu.Cr.Ba.Fe Co Mn 5854465, ALY & 5051k
0.121.,0.122.0.123.,0.122.0.125 pg/mL; B & 84351 K
1.047.1.107,1.124,1.011,1.014 png/mL; Ca ) &5 & 43 5
470.381,0.345.,0.371.,0.351,0.360 ug/mL; K 1) 5 5434
H:1.445,1.518,1.498,1.394 ,1.485 pg/mL; Si f 55 &4
S 1.414.1.383.1.324.1.313.1.353 pug/mL.
3 itig

pDE%‘E%%—%mmwwE@ ¥
I8 e R, AR i BT %‘ b.Pb.Cd.Li,
Cu.Cr.Ba.Co [ 4 15.90.5.2.250,

300,110 . » Mg . K .Fe.Zn Na 73 5} PDE {f
@ g/8 A1.Si Ca.B.TiW7EST PDEH 550
7% 185 5001 16 000, 160°” 3 147 pg/d™™?, AET{H
FEARE N H VPS5 R 5 1 1 & A B PR R
FHZ5 550 1 DA K i A 2 o s A TSR g S e e ds vh
R ] 2 HC RYsOR W i . ARYE PDE(E TR,
As.Cd.Pb,Co.Mn.Zn,Cu,.Li,Ba,Cr,Sb,Al.B.Ca,
Fe K .Mg.Si.Ti % AET i 4351} 18.1,108.4.6.0.2.4
19 277.1.,223 494.0.1 566.3.301.2,192.8.502.4 .1 566.3
3791.6.1566.3.361.4.1 325.3.843.4.1 566.3.6.0.301.2
g/ CEEAAS & 3 mL: 60 mg, 52 HI145) .
AWFFREE R R, Tl JEIE Rl K AT,
19 Fp TR MAG 1) S FRE AETE , (HAE KR
(121 C,2 W) &M F , ALB . Si & 4 — 2 B,
(AT AET (HL, 7T ULAE 5 52 24 b %o 3 308 52 i ) 35
NSRS ALB.LSI & &, RBEES o v ok
B34 ALB . SiTCE , NI TEHE 524 i S B i i,
W S OCTE ALB ST it (AR T HLE 1 AET 1 .
AKIFFEUE A, A A A% 1 i v A1 3 SRR A 7 s i O
HEC R R G, K56 5 0 pHAE AN TR
BT B 3 R B DL K Rl B IR H Y As .S Pb.Cd .,
Ca.Si.K.Li.B,Al.Mg.Ti.Zn.Cu,Cr.Ba.Fe.Co.Mn 9
T BRI L B AR UL Tk W, 2459 pH
TG AR, 25 W TR N PRI A 2015 4F I b [
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