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ABSTRACT KEYWORDS
Objective: The purpose of the study was to determine the germicidal Local air laminar flow system;
effect in the dental implant surgery using local air laminar flow system at Bacterial concentration.

different sampling times. Methods: The air samples were collected at
different time points: 10min after laminar flow system turned on, 10min,
45min after operation and 10min before operation finished. Plate exposure
method was used to detect the bacteria number. The samples collected at
the same time points without the local laminar flow system open were
taken asthe control .. Results: Whenthelocal air laminar flow system was
used, the bacterial concentration in the surgery was significantly lower
(p<0.05). Meanwhile, the bacterial concentration in the laminar region
was significantly lower than that among the peripheral region (p<0.05).
The cleanliness at the time point of 45min after operation, in the laminar
areareached thelevel of 10minafter laminar flow system turned on. When
compared with thelaminar region, the bacterial concentration in peripheral
areas were significantly increased both at time points of 10min after
operation and 10min before operation finished (p<0.05). Conclusion: Local
air laminar flow system can filter the air in the surgery, enabling the air
cleanliness to reach ten thousand grade. There is close relationship
between the cleaning time and the cleaning effect. To ensure the clean
effect, the management of the staff and the materials should be
strengthened.  © 2013 Trade SciencelInc. - INDIA

INTRODUCTION nance, withamuchlower usagefrequency. For example,

hundred grade d eanlinesssurgery costs 2.2 timeshigher

Contemporarily, laminar flow isconsideredtobe  than ten thousand grade surgery, and 3.4 timeshigher
aneffectiveway for air purification. However, highlevel  than hundred thousand grade surgery. Asmost dental
clean surgery costsmoreinthedaily useand mainte-  operationsaredective, and costslesstime, the cleanli-
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ness standard of ten thousand gradeis appropriatefor
the surgery;™™. Therefore, the present study aimed to
comparetheair purification effect with or without the
goplicationof loca ar laminar flow system and explore
therel ationship between the cleaning timeand effect.

MATERIALSAND METHODS

Materia sAir sampling occurred inthe sameim-
plant surgery with celling-mounted theloca air laminar
flow system (Japan, Type AC-001). Nutrient agar
(Composition: peptone 10g/LO0beef gelatin 3g/
LOsodium chloride 5g/LOagar 20g/L) wasusedto col-
lect theair samplesfor bacterid cultivation.

Methods pre-operatiom

The system wasturned on10min before operation
for air purification, and the number of staff present was
limited®. The surface of operation tablesand surgica
equipmentswereserilizedaccordingtodisnfectionand
isolation standard.

Samplecollection and location

Threeandfour air sampleswerecollectedinthelami-
nar regionand peripherd regionrepectively. Samplecol-
lection Steswerelocated at 0.8 meter abovetheground,
and 0.5 meter awvay fromthewadl. Theair sampleswere
collected a different timepoints 10minafter laminar flow
sysemturnedon, 10min, 45minafter operationand 10min
beforeoperationfinished. Plaeexposuremethod wasusad
to detect the bacterianumber. The samplescollected at

thesametimepointswithout thelocd laminar flow system
openweretaken asthecontral.

Clean index!4
Cleanliness Grade |~V

RESULTS

As shown in TABLE 1, the average bacterium

aver age concentration of bacterium by

Alr sedimentation(N/30min.@90 dish)
Cleansing the lami th oheral
Standard e laminar e peripher

region region

100 0.2 0.4

1000 0.7 15

10000 2 4

concentration in thelaminar region was significantly
lower than that inthe peripherd region (p<0.05). The
air cleanliness reached the peak at the time point of
45min after operation. Bacteriad concentration rised up
at twotime points: 10min after operation and 10min
beforethe end of operation bothinthelaminar region
and the periphera region

Asshownin TABLE 2 and Figture 1, the concen-
tration of bacteriumwassignificantly higherintheim-
plant surgery without using thelocal air laminar flow
system, (P<0.05), and theaverage concentrationwas
over 200cfu/m® which was higher than the demanded
standard in aoperating room. On thecontrary, with the
useof loca air laminar flow system, the average bacte-
rium concentrationinthelaminar region and the periph-

TABLE 1: Average concentration of bacterium intheair of theimplant surgery with local air laminar flow system

Sample(N) The system was on 10min after 45min after 10min before
P for 10min operation operation operation finished
the laminar 20 0 0.2 0.1 1
area
the peripherd 20 17 15 1.0 21
area

TABLE 2: Concentration of bacteriumintheair of theimplant surgery with local air laminar flow system turned on or off

(CFU/m3)
| Before System was 10min after 45min after 10min before
Samé) € system on for 10min oper ation oper ation oper ation finished
numbers turned on L L p L P L p
3ﬁeerdnon 20 438 10 40 23 198 10 79 15 198
3wédergff 20 448 491 554 386 579
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Figurel: Bacterium concentrationin theair of theimplant surgerieswith or without theuse of local air laminar flow

system

eral region was less than 10cfu/m3and 200cfu/
mPrespectively.. Asdemonstrated in Figure 1, the bac-
terium number fluctuated during theimplant surgery pro-
cedure, and it reached thepesk level at thetime points
of 10min after operation and 10min before operation
finished.

DISCUSSION

It wasfound that theair germ concentrationinthe
implant surgery withlocal air laminar flow system off
wasdgnificantly higher than that withlocal air laminar
flow system on, and it a so exceeded the tandard level
for aoperationroom. With the application of local air
laminar flow system, thecleanlinessof theairintheim-
plant surgery can reach Gradeten thousand. Thefiltra-
tion system ownsaHEPA filter inahoneycomb shape
configuration and thusprovideavertical flow of clean-
ar [15m¥/mint10%] from the filter to the operative area.
Thisvertica flow worksasaclean-air barrier that pen-
etratesthe operative area, preventing theinfluence of
externd ar flows. Thefiltration sysem reachesan clari-
fication degree of lessthan 0.5um particledust Grade
ten thousand.

Asshowninthecurvegragh, therewastwo peak
bateria concentration at the time spot of 10min after
operation and 10min before operation finished. The
current study demonstrated that the activity of the staff
movement of theinstruments at these moments may
resultinthehigher numbersof bacterid, whichisagreed
with the previous study by Longchun Huang®. Accord-
ingly, effectivemanagement of the staff reasonablework
procedureOdecrease of the usdessactivity and surface
disinfection of theequipment instrument and articlesare
vita for theinfection control.

Thebacteriaconcentrationin peripherd regionwas
higher than that in thelaminar areain this present ex-

periment, indicating that we should take someeffective
actionsinthelaminar air region to decreasetheinfec-
tionincidence.
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