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Statistical analysis of the particulate matter contam ination
characteristics of snall- volume i jections
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Abstract Objective To nvestgate the statistical characteristics of particulate matter contan nation of snall- vot
ume jectbns M ethods Detem ne 327 batches of chem ical dmg njectbns Chinesemedical n jectbns and sterile
powders obtan the partiu late matter data of different particle sizes ( 22 Hm, 25 Um 210 bm, 225 Hm) and
analyze the data w ith SPSS sofivare Results The particu hte m atter data at three particle sizes ( 22 Um, 25 Um,
210 Um) accordw ih exponential distribution and there is highly signifcant negative correlation betveen particle
concentration and labeled volume of njectons (P < 0.01); the particle content of sterile powders is h gher than that
of chem ical drug injections and Ch nesem edical n pctions and the particu late m atter contan inatbn pattem of stex
ile powder is obviusl different fran thatof chem ical drug n pctions and Ch nesem edical injections Conclnsions
The statistical characteristics of particu late m atter con tam mation can be obtaned by the means of statistical anal-
sis which can help us to find out the current state of the particulate matier contan nation of sm all- volum e injee-
tons

Key words snall- volme mngctions particu htem atter contam inaton;, statistical analysis

gnall- volme injectbns SV Is)
) 10 Pm 6000 , 25Hm

e 600 SV Is

2005 , 100 mL. SV Is

Tel (0) 13913958719 E- mail yxmcpu@ 126. can



Chin J Pham Anal2009, 29( 6)

— 985 —

SVis SVis
?
SVis ?
SV Is ?
SVis
R 327 SVis
, SVIs
> , 126
; SPSS15.0 R
R SVIs
1
GW J-5
( )
0. 45 Pm ,
2005
SVis 327 , 126
261 (
169 92 , 128
R ImL  20mL);
66 ( 31 , 20 mg
4g)
2
3,
20 , 2 min S
, 1 , 2 3
: 1 mL
0.3mL 0.5ml; 2mL 0.5mL
1.0mL; 5mL IlmL 3. 5mL 10mL
20mL 1mL 8mL
3
’ Py 2 mn
, 1 , 2

(66
10~ 400 mg* mL '),

B

GW J-5
: 22 Hm 25 Um, 210 Hm, 225
Mm 4 , 4
SPSS15.0 for W ndows ( SPSS  Ine,
2006)
3
31
SPSS Kohlmogoov- Sm imov
( cml) (-
) ( -
- ) Kohlogorov— Sm imov ,
225 Um :
: 22Um, 25Um, 210 Um 3
92 210
Hm 1
H % (frequency)
09
=

204

o- H_lm —

0 10 80 120
WORR X (particle concentration) /R -mL ' (particles per mL)

1 210 Mm
Fig 1 The exponential dstribution figure of partick concentration data

(> 10 Hm) ofChinese medical njctions

, 22Um 25Um 210 Um



Chin J Pham Anal2009, 29( 6)

— 986 —
5 B
3 SVis )
, 5
; T M ann— W hiney 3 SVis
5 5
1
3.2 SV Is
13 SVIs
Tab 1 The difference of particubhhtem atter contam ination degree of three types of SV Is
(particle cancentration) / * mL-! ( talparticles) / -1
s (particles permL); mea £SD( range) ( particles per container); mean £ ( range)
( type of SV Ig)
22Um >5 Um > 10Hm >25Um 22 Um >5um 210Hm >25Hm
(n=169) 242 £410 68 185 15%12 11 5721802 169 203 40 £48 2%3
(chen icaldrug injec tion) (41~ 1987) (13~ 414) (1~59) (0~ 9) (81~ 3936) (26~ 976) (3~291) (0~ 18)
(n=92 330 +459 85 %106 19221 1£2 2510 £3856"  701+9%87 1641207 gti16
(Chinese medical injection) (20~ 1828) (7~ 460) (3~ 119 (0~ 8) (170~ 17362) (40~ 4594) (11~ 1081) (0~ 79)
(n=66) , ; ; ; 3757 £4026 # 1125k1284 # 724 E£736" # 33 ko7 #
( sterile povder br in jection) (393~ 40826)  (89~7690)  (61~2957) (0~ 167)
(Note): * P<QOL# P < 0.01(Ind icatesP < 0 01 vs chem ical drug mjecton# ind icatesP < Q 01 vs Ch inese m ed-
ical injection)
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Tab 2 Slopes and correhtion coefficients of doubk logarithm ic linear regression equations of SVIs
SVIs
( type of NV 1Is) ( range of slepe) ( rmge of correlation coefficient)
(n=112) ( chemical dug injection) — 1. 466~ - 3. 464 -0.905~ - 0.996
(n=64) (Chinesemedical injection) — 1,154~ - 3. 132 -0.927~ - 0.999
(n=162) (sterile pawder for injection) - 0.084~ - 6.319 -0.921~ - 0.999
2 , R (P=0.081)
SV Is , 3 SVIs
: 3 SV Is Tab3 The rank sim test of particle con cen tration
of SV Is with different volime
: , (m em rnk)
) , (volume) > 2Hm > 5Hm 210 Ubm >25Um
1 mL(n=45) 218 84 21.22 215. 57 107. 26
2mL(n =89 156 65 160. 69 158. 16 142 49
’ 5mL(n=50) 106 75 98. 46 %. 87 123 58
10mL(n= 54) 79 68 74.07 78.05 132 90
R 20mL(n= 23) 3309 44.00 63. 30 144, 65
, 2 SV Is P <001 <0.01 <0.01 0081
34.2
3.4 SVIs Vs :
Speam an
3.41
.5 22Hm 25Um 210Hm 225Um 4
, L 2510 20mL , Speam an
, -0.729 - 0.752 - 0.681 -
, 0. 078 (P ) <001 <
(Kruskal— W allis Test) 0.01 < 0.01 0.209 22 Um 25Hm 2>
, 3 10 Bm 3 R
3 : 22Um 25dm 210 : .
Um : VI ;  225Um
(P< 0.01), R
; 225 Um .5
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