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Study on the shelf life of sterilized products by packaging materials
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Purpose: This study aimed to determine the temperature and humidity of a sterilized product storage site, examine the
appropriateness of the expiration dates according to the packaging materials used, and provide a basis for extending the
expiration dates.

Methods: The samples were stored in five departments of the Armed Forces Yangju Hospital after steam, E.O gas,
and plasma sterilization. Samples of nonwoven packaging materials were collected 12 times every two weeks from
to six months after the expiration date, and microbial culture tests were conducted. Paper-plastic pouch samples
were collected once at the expiration date of six months and tested for microbial culture. During the study period, the
temperature and humidity of the storage sites were measured once daily.

Results: The temperature and humidity of the storage area met the guidelines of the Central Supply Nurses’ Association;
however some cases exceeded the recommended ranges depending on the season. Microorganisms were cultured in
two of the 540 nonwoven packaging samples, and there was no contamination in the subsequent samples. No paper-
plastic pouch samples were cultured with microorganisms.

Conclusion: The expiration date of nonwoven packaging materials can be extended to six months for paper-plastic
pouches. Unnecessary costs can be reduced and the same expiration dates can be applied to prevent errors in nurses.

Keywords: Sterilization, Packaging materials, Shelf life

Received: May.19.2024 Revised: Aug.22.2024  Accepted: Sep.09.2024

Correspondence: Sukmi Oh

Department of Surgery and Anesthetic Nursing, Armed Forces Yangju Hospital, 1133 Hwahap-ro, Eunhyeon-myeon, Yangju,
Gyeonggi-do, 11429, Republic of Korea

Tel: +82-1688-9163 E-mail: yaeyal15@naver.com

Funding: This work was supported by the Korean Military Medical Research Project funded by the ROK Ministry of National
defense(ROK-MND-2022-KMMRP-002)  Conflict of Interest: None

Quality Improvement in Health Care vol.30 no.2
(© The Author 2024. Published by Korean Society for Quality in Health Care; all rights reserved

24 Quality Improvement in Health Care



| ME

1. 979 Ha4y

Jm7|HolA e dgof AHste 717+ H A=me
= 2oy 3] HdEHe AFH AX=E AMEshe
7t got ndEcl 2dE FF 79 fdel 271 WE
of Aleto] ofx g Zeet Be FH Y ndEe w5
U= BatE AH = AREooF fIHH(1,2].

oM. g

M

Az 2Yste] FFuE BEI 3 oAl 22 2 A)

=~
A2 & AA TFHe EF2E e o e, ¥
3

r

o)

rir

N,

)

o

i)

l-'lI.

)

o
LU
Jo e
o
N —lolr
)

o
EY
Ry
e
Folo o X
e 4o
A o X

rlo r‘}"‘ !O
> N
ol

g X oo 1o

i
‘A 7+EA(Time-related) W3} ©
PEE7E sheE7] A7 A= Bt ARl A
‘AtAZ 4 (Event-related)’ By oltH5]. =
g7 = Al a7

fr o AN 2 it
ol
Kl

M 2 &§2

X

r
o 7
1o
Jdo
fol
N
.
filo
i)

o)
o
1o
fru
=)
p
]
AN
e}
=
X,
o
(S
<
3
9
i
it
)
H

=2

qo Bor

e

iz}

fo

_?L

X

by

il
B

I

m
_O‘L

kl

)
2

flo
,
%
>,
(=R
ML O oo oz oo o o

o o
:‘—l‘
N

i
i)
'L
>,
_O‘L
N,
bl
Mo
riot
ox,
i)
>t
N
Ao
9,
o mE P
EN
oL
o
e
rlol

81915], 42, AR, YHZ, 95|, 40|

= 275ks AT B2 7 o5 7]e] Aol wet 7t
o)z 7|HollA o] ARGEofofF st HiE HyA
9] 2= 24T oJst, FE+ 70% °lst= FAsH & |
A5l A eH8]. Association of Operating Room Nurs-
es (AORN)2 B¢& HEA =& 18~22T, $ke
35~70%% dreH7].

Nodo

fr ol hu

ko

u d
= AT #oF9] 8.5.5 FAF &l ZFEH] A
2

)
-0,
ofx
fo
ot
4z
5]
o)
&
o)
ok
(o
ojN o
oQ
of
zj
)
fol
>

BN
>

(8] oM A= BHS Hde® EdEe fFar|it=
FA| L] 9= 149014 180¥°]

18040llA 365U7HA| = HH

o] Aof =7 HE=E oI} wle- F Foz BRIFS]
(10,11]. ol= =Wl &7]¢=so] A= B+

#9| %
712kl S BAH A o] g Yol 7|wEz

)
o

™ do R o SLOMR

¢

d2 2 vl gol Wstel Bt =TTl ATLE
1717} of 2 Ao Aol o] 2 o] f lste]
o Fge) 2A

A FE7IZE AR ez At A8t 7] o

)

&

EN]
oft.
m
fu
=l
o
ot
ihe}
N,
e
1o
Jo
fol
Y
S
flo
(@)
=
mﬂg
filo

b
ofo
o
a

Bejata Yt SAI70] A 7| TRE FYEFEA
AHAE whdsto] AHe B34S AATHS) Leln A=
50 UA5jg ARES BHONA =g 7B wad] Y

= AEAdS &5 AAlsHA o]
v], 2279 1 @5 52 2T+ A9
2= EaE farizte] digk Al 27 oS A
Hr} 2521l l=3o] B asltH9,10].

Kim 5[13]9] Aol e 2gAmiet =4 44

VoL 30, Number 2, 2024 25



Korean Society for Quality in Health Care

Original Articles

B B g P T W oW et 3 .
ST ET g B o :
SR of ¥ B L% o b
TN o o % X o | K|
=0 .m_ﬂ_ﬁﬂ_._o ﬂ.AH.AT,.F‘_,ILIr
<) r nnLeodlAW =
e S2xla s 7
=T Jok S~ =
- T ,_n.Ul X 7 = X =
UM%E_EQ ﬁixho,ﬂoﬁw T
_1_@ = < M M.n_u Z0 o qﬂr G H aw__ H
0 —_ — o =
@A N Y A R T
~ e i " LA = w
N ) O B T X o mm m
._luM.uAlE.Ll,l mﬂmﬂoeme < 3=
° T Y& Wy X5 m
A S s i
Bo Dy Mo T Em oy T
N po—
or ﬂomﬁ__hﬁw __g_%mu__im_dWm__ma o
= o o o
R0 Tis FOE M 2w u w
w ST o Yo mo o% @ N
> A Mo B OF B oS i @ A8 N w
B T T GO T < S s B B
By Py A om® N3 kg
s} = I = 1| oY S | KR~ R NS )
PITBT R PP G nEoW
R T T N R R X0 Bo K
b O KN ol S ) ,mofr_,w_oﬁ_,ﬂ ol A_.m_ﬂﬂn O o
—~ B = B ~ of o &) by oA :
K N oa 0 m W ) & BY ®O B Hlﬂio#_ T
n TR REs B Lp Ty e Xwgy @ e R
T T ] oo B g0 B M %mmw,memﬂe_wd.ﬁ.
mﬂ:._._ ~ i B oK unuw.ox_.w_é.ﬂ ,w.zw__u._qz._q_olﬂ
T OVTEPE o BT g T g e B G
R 0 T T o I I Y
iof & o N AT N L T G VR
NPT XoE e B e o B o
N ﬂ_u WAI %o B O_H E_O POI jo T oA m_'uw — O_H ~X O E_H E_E W o =
i S A NN A A A
P TSPy ol E TETuTL AR
we RETEE TR LSRR ~ErTE YN
T AN o < B oH o= LW o F g
SEE N Ha R Eey LT g kT
SR BEGS T R LT G m TR BT
o o= ooy o E BT T e el U
FhoERag T PR Ea R ® A R
Woe g MY Ry gEwmr ® TRy~ Ty
> ”wmﬂﬂ_l%ﬁ? z_oaLz._oﬂlﬂu,olqﬂqﬂo_:Eﬂ'_Eﬂqw
T AR TN RN RN T BB Y e R
WO N Yook R = B A o op o W os) < He W of Hp

L
L

St (171, o] AtollA

T

2P AN A

L
-

4) 29

]
Z3|
=4

1

Al o FollA

A

(2=, )9 #e)7t A

shaA AmE|glon], FAHA 5

5

27 A=S v

]_

26 Quality Improvement in Health Care

2. 479 54

o



o] A= Hixlo A
oA Ar&-ok

wrlo] W
Azt

3. A=A

o] 59| &= Chang (1019 AP AFS =350

(1) 2% (nonwoven wraps)
A-(spunbond)2t &3 (meltblown)9] 3% +X&2
% o] Q1= polypropylene 2 30*30cm 7|2 &k |

&/ECAE EHE 2R S9] w1 T4 2.

(2) @453 F(paper-plastics pouches)

Polypropylene/ polyester2 ® WA AS3} A H
Tz H Fo|7t 7= o WA FatE o] 3= EHEFE o]
Aol A= vH] 3204, Aol= 25emE FEhA HE HE
45 & g4 EF0] "e/EAY s 21 dF &£
455t
2) B+t

EN
rlo
oo
S
5
)
>
o
M

12}
EN
_?L
3R
I3
t
@)
N
[>
iz)
EN
rlo

ojuf HMAEo] ehEhES o83 o RET
(Standard) B45tT}. ojnff HhE2 .6

of o} 7]A 4 (Mechanical), 8+ (Chemical), &3t
Z(Biological) ZAAIE ol Ao EHEHISS &

A

VoL 30, Number 2, 2024 27



Korean Society for Quality in Health Care

Original Articles

Ho

Fsick.

S

AN FAQ Tdea4, Fed, 34, 9, o+

st

of

4
_,AO

o
#

o)

T

FHYA} Y

)

g 2 24

o+

—

g 2%

oF

A&, 4

=
=

A

Hin
b
el
SN

]

2022¢ 44 1

| 59 298 202249 10¥

12022

o
=

17ido] A A

3704 25

74 0= 1238 573

Fa7ZIZE 671 A AR Q1 2022 10 2€ 135]°] 24

E.O 7}~ Eat, E2t=nt

14 1AdF

[e]

s

PR B EadE B

15

A58 5

9 7} 344 13] A3}

7} B 25kt

7]

(Bl 13/

il

ol

2 st

sfo] A

A5

=
)

1

[e]

)
—_

=)

6. AR EA]

AT BFES BBl X% ol5AAE B

oj
IvNO
_Z__l
BA

Hin

71&sARA, ANOVAS

or
ey
ﬂo
ol
=]

growth&, o] =] ¢k

2 739 No growthZ HA|

084]

=
pun

)

[e]

rd
)
Be

L

)

3501 ek,

TR TA R AT 91Ul o

o] AT

tol, A /el <1zt

S

3 ATEH, GRARE RB A2

7é—r

=S FEHLTH

ohe

gl B3stA| oF

AR AA

L=
XE

AA) A BE A

=
HiZ] Q1 thioglycollate broth

o R A

&3t

A

=
=

3

t], 24 tHA] pasteur pipet °|-&

Blood Agar Plate(BAP)?} Mac Conkey(MAC) i ] o]

e

a
o

28 Quality Improvement in Health Care



<A, 54, Y, A E 25 Had" Al E
T&5& Hsta Qo Ao ZHE 60cm, HFEOA]
20cm, MO 22E 10cm °l4 oA AUt
7 B Al s Ha 22.6+1.79C oH. o
7} 23.9+£1.65CE 7H¢ =%, &40] 20.8+1.27C
2 7P A SAENeH F R4 7 Bd 29 Apol=
3.1CAH. ANOVA 4 23 2+ A8 2= 57 2=
BAHCE FOFt Aol 7} Q32 RISk tHTable 1). A
247 712 59t BYFEEA AF EEAIAI (2018)
&2 AA i

o] Y 2% 24Tol3tR F=3 I H8

(o]
=

GHEF a7 A -2 et HShE S SH o2 -
IS, 24, AR, WEHE, 4|5, 240

&°] 7P =9kaL, 93} ¥¥50] 50.9%= 7Y =kt
EEE B 41.3+16.17%=2 I HE5o] 47.4+
20.42%= 7V =40, Y3 EA0] 31.919.37%E F
HA9 gt FE Aol %¥ct. ANOVA B4 A}
Zr B8 S 54 A= FAFCE F3t o]t 9L

22 A5t H(Table 2). AA2+H 717 B¢ $9oF
HA AR BEAYAI (2018)9 AL FE 70%0]5H=
SE G g2 AA Fh 7IE 97.8% AL, T
FTEA, &40l 100%=2 S5 G HEo| 7P &
XL, A#;7E95.2%% 7P RSk

71 78.9% RomM, &40l 99.3%% ST @R H|
Table 1. Temperature of storage area(TC).
Storage area Mean+SD Min Max Valid n (%) F p
Central supply department 21.8+1.17 19.4 24.8 91.8 122.166 <.001
Operating room 20.8+1.27 16.3 24.7 99.3
Emergency room 23.2+1.43 18.2 26.7 88.3
Outpatient department 23.9+1.65 18.4 26.7 62.2
Surgical ward 23.2+1.35 17.6 25.5 50.9
Total 22.6+1.79 16.3 26.7 78.5
Table 2. Humidity of storage area(%).
Storage area Mean+SD Min Max Valid n (%) F p
Central supply department 31.949.37 20 53 100 20.144 <.001
Operating room 43.1+£12.51 20 64 100
Emergency room 43.2+16.02 20 69 96.6
Outpatient department 40.9+£16.25 20 65 95.2
Surgical ward 47.4+20.42 20 77 97.1
Total 41.3%£16.17 20 77 97.8
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2. ZRAE R o A% o 4 3FA9] 7 17} MEAE B#)oIA Kocuria
roseawt ©| HIE . o] BHFolA 2940] gle A
FAxE 2 B4E0 4 O & UVHE AR R © 2 I tH(Table 3).
O o FE 24E EAEY 48 897 F o/ Al
2 RS nfelet A3t= oh23t Er 2) B4t BEE 2HE 34859 24
D) FA2E 239 G459 2 F A BEo] IS A8 E.O 714, S Rel 942 15
NAZZPol A= 574 /‘1 HE ugEo] AEHA EAutt
FAEZE IR B9 29 54 Ay, AA 54078 (Table 3)
(F 1287 5 182 F 157 A 234 B4E 5
Table 3. Contamination results of sterile products
Nonwoven wraps (n=540) Paper-plastics pouches (n=15)
Storage area method of sterilization
2 weekly monitored 6 months of storage
Storage area Method of sterilization from 1 to 6 months of storage (weeks)
Storage area method
of sterilization #2 (6) ~ #12 (26) #1 (26)
#1 (4
Steam No growth No growth No growth
Central supply Central supply department No growth No growth No growth
department E.O gas
Central supply department No growth No growth No growth
Plasma
Steam No growth No growth No growth
Operating room Operating room No growth No growth No growth
E.O gas
glijrfgng room No growth No growth No growth
Steam growth No growth No growth
Emergency room Emergency room No growth No growth No growth
E.O gas
Egserrfaency room No growth No growth No growth
Steam growth No growth No growth
Outpatient Outpatient department
department E.O gas No growth No growth No growth
Outpatient department No growth No growth No growth
Plasma
Steam No growth No growth No growth
Outpatient Outpatient department
department E.O gas No growth No growth No growth
Outpatient department No growth No growth No growth
Plasma
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