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Methods of Removing Germs
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D-value

Decimal reduction time
— Time required for one log (or 90%)reduction
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Z-Value

e Definition
— D-value 7} 1029| 12 S0E= 2% H3}ak
— 0§)130°C D value 10, 150°C D value 1, Z value 20.

« 2F Dry Heat 20 °C, Steam 10 °C.

Assesment of ZValue
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SAL(Sterility Assurance Level)

 Probability of a non-sterile unit
» Indicated as a level of Log reduction

» Sterile
— minimum SAL 10 or 6 Log reduction
—1/1,000,000 = B &|X| &= =&
— Most sterilizing processes go beyond that
— Called overkill(>= SAL 12)



FO, LETHALITY RATE

FO: Index of Steam Sterilization
—121°CHIM X2t Al ZHmin)2 = 2ht

—1 min at 121°C is FO of 1

FO = At x Lethality Rate

At : Cycle time

Lethality Rate : 10(1-121)/2)

T : Actual Cycle temperature

Tb : Base Temperature(121°C)

Z : Microbial Death Rate Constant(10°C)



LETHALITY RATE
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Chemical/Physical indicators

Autoclave tape

Top: Untreated

Bottom : Treated
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Biological indicators

Geobacillus stearothermophilus
(most common)
Bacillus coagulans

Clostridium sporogenes 'ﬁ
Bacillus atropheus EeTECH.
CE

Spore
Suspensions



Validation
. 1Q

_ UR59|' A—lj(|o| I-Io|=||- -IQIL |
— Sensor calibration

« OQ/PQ
- AS7|9| SEf=C
— &5/d =9I, Alarm test
— Temperature Distribution
— Heat Penetration
— Biological Indicator test
— AIR REMOVAL TEST(Bowie-Dick)
— LEAK RATE TEST




Sterilization condition

« Common cycles:
— 121°C for 15 minutes
— 134°C for 3 minutes

— Lower temperature takes longer time
« 115°C for 40 minute

TEMPERATURE TIME (MIN)
132°-134°C 3—4 minutes®
== 8—30 minutes®
115°C 35—-45 minutes
111°C 80—180 minutes

8 Unwrapped iterms have been shown to be sterile at short times. Wrapped
items and load sizes may require longer times for adequate heating and
a sterility assurance level of 10-%, or shorter times depending upon biobur-
den, product mix, processing, and characteristics of the product. Signifi-
canthy higher time and temperature is required for inactivation of prions
(e.g., 134°C for longer than 1 howur).




Item for sterilization

Glassware

Plastic tubes and pipette tips
Solutions and water
Fabrics/Clothes

Animal food and bedding
Waste



Process of cycle

» Pressure purge or Pre-vacuum period
— air is withdrawn from device
» Sterilizing period

— steam is introduced under pressure to
specific temperatures & times.

» Cooling or Post-vacuum
— Cooling by air or water
— steam is withdrawn to dry autoclave



Cycles
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Heating coil / element

Chamber

. |

Pressure gauge

Exhaust valve

i
—N— Air vent valve
X—\/\N

T . Heater

water
—A Safety valve

Drain valve Exhaust Bottle
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Steam generator

Exhaust valve Cparating valve
it remove steam  Steam o Safaty [controls stoam from
aﬂars|t&nllza1lc-n:| chambar valwa Prossure gauge  jacket to chambsar)
111 / |
F [ ( S - -

I
Steam |acket

Automalic ejector valve is [ Pragsure ragulator
thermostatically controllad lor steam supply
and closas on contact with
pure steam whan air is

Ta wasla line exhausted. Sleam supply

Copyrighl @ 2001 Banjamin Curmmings. an imprint of Addison Wesley Longman, Ine.



Vacuum Assisted

Gliosed




Autoclave =4t Al Al &

» 2LO[H| & (=4t
— Swing hinge open, Heating coil
— Controller
« Simple switch: &, A|Zt A&
— Recorder: Paper type
» Touch screen
— Programming
» Pressure purge & = &7t
— Recording
» 7|2 22| H%&. SD card, USB.
» Paper type =7t 75

— BMS connection
» RS232, RS485, 0~20mA. Ethernet(&M)
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Autoclave =S¢ AlHAR

« SHP steriltechnik(X|Z=A}. Laboklav(2 & &)

— Steam generator / Heating element
- Hot stone &4]: =1} heating element 7} Z2[&.
- 82k 2~10kW
— EZ to handle
- ™72t HZSHH AHE7tS: Laboklav 25, 55, ECO80
« Position: Horizontal or Vertical
» Color: Blue, Red, Green




Autoclave =% AlciAl

 Safety
— 2 stage motorized closing system
— Thermo lock: 2782% O[S0 A{TF S &
« Reference sensor is standard
— Exhaust filter option: BSL 2 O| &}




Autoclave =% AlciAl

 Various option

Fast cooling Fast cooling Fast cooling Vacuum
Counter pressure Counter pressure

Fan



Autoclave =% AlciAl

« Utility connections

— Power: 220 / 380 V

— Feed water: Manual / Automatic
— Drain: Condensate collector / Pipe
— Tap water: Rapid cooling, Vacuum
— Compressed air: Compressor / Pipe




Autoclave

» Energy saving
— Efficient steam generator
 Feed water AIE & 4~6L/2]

- COOling Integrated storage tank
 Energy saving method /

- JH== He[X| HE.
- =ik

Legend:

DI = de-ionized water

TW = tap water

WW = waste water (drainage)




Autoclave S HEHE
» Models of Laboklav
—25: 32|, Compact size
— ECO 80, 135: Heating element

— 55~195: various options
— Wastewater: 135L waste water treatment
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Autoclave ¢ 4

« Other options

— Magnetic stirrer

— Printer: dot-matrix type

— Touch screen

— Basket/Bucket
 Special programs
— Glass test: USP 660, EP 3.2.1
— Endless cycle: Material test
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Contact

% Your Best
Laboratory
Eric Hwang at YB Corporation
Mobile: 010-2389-1403

« ybcokr@naver.com
https://www.ybcokr.com
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