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A Study on the Facility and Equipment of
Laboratory Medicine in General Hospital

- Focused on more than 550 bed sized hospitals
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Abstract

Purpose: Though Korean healthcare services have been upgraded, infection and fire had been broken out
in general hospitals. And higher concerns about quality assessment made it to clinical laboratory design
guideline studies. So, this study investigates the facilities, equipment and personnel of laboratory medicine
focusing on more than five hundred fifty bed hospital, and contributes to make guidelines for safety and
efficiency in lab. Methods: Questionnaires to supervisor technologist and field surveys to medical
laboratories in korean hospitals have been conducted for the data collection. 16 answers have been
analysed statistically by MS Excel program. Results: Most of the sample tests such as hematology, clinical
chemistry, immunology, transfusion, urinalysis, microbiology and molecular diagnosis are performed by
more than 80% in large sized general hospital laboratory. In the test methods, automatic analyzers are used
up to 80%, total laboratory automation up to 43% in clinical chemistry and immunology, and manual tests
in all sorts of the test. There are placed in single lab or two and three labs above the ground, which are
all in semi-open lab. There is some correlation with the number of specimens and the number of lab
people depending on the number of hospital beds. Laboratory environment shows that work distance is
good, but evacuation path width, visibility, separation of staff area from automatic analyzer, and equipment
installations are needed to have more spaces and gears. Most of the infection controls are equipped with
mechanical ventilation, air-conditioning, washbasin and wastewater separation, BSC installation and negative
pressure lab room. Implications: Although the laboratory space area is calculated considering the number
of hospital beds, type of tests and number of staff, hospital's expertise and the samples numbers per year
should be taken into account in the planning of the hospital.
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avg
1705.6
3995.3
380.9
180.6
257.2
1024
16.9
0.6
35
1.0

16
16
16
16
16
16
16
11

No
Note: Average test number unit is a thousand number.

function
hematology
immunology
microbiology
urine
transfusion
molecular
cytogenetic
flow
HLA

F 70674, 1,65474, 1574, 7474, 1067, 427122 LIEHHCE
chemistry

=

[Table 3] Laboratory Functions and Average Test Numbers.
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Note: Each province is including the Metropolitan city area.

[Table 1] Regional Location of Hospital

Region
bed no




[Table 4] Laboratory Personnel

Personnel No avg
director 16 1
pathologist 15 2.7
resident 5 2.8
nurse 2 2
supervisor 7 1
captain 14 2.8
technologist 16 36.6
clerk 6 2.1
etc 8 2.7
total 16 459
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[Figure 1] Graph showing Patient Bed Number, Test Total
Number and Personnel Number

2.3 Laboratory Operation Control

1) Quality Assessment
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2) Specimen Analysis Method
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[Table 5] Specimen Test Method

function tla analyzer | manual total
hematology 4 15 8 16
chemistry 8 13 5 16
immunology 7 16 10 16
microbiology 15 12 16
urine 1 16 10 16
molecular 14 13 16
cytogenetics 4 6 6
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[Table 6] Lab Type and Specimen Delivery
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[Table 7] Lab Location

basement upper ground
- level total
) Lab Type Hospital b2 | bl 1 2 3 4
item
Hospital Bed No. no.| % No 1 2 0 7 5 1 16
open +individual lab % 625|125 0 |[437| 323 |625| 100
11687
609,753,756,756,817,823,854,873,900,928,999 phlebotomy 1 3 1 5
next to lab
lab separated several labs
| 8 | 50 apart to lab 1 1 5 4 1 12
ayout 572,572,651,830,873,900,928,999
- easy approach 2 6 4 12
single open lab
2 1125 poor approach| 1 2 1 1 5
650, 817
courier 13181.2
3.2 Space Program
air shooter 10 [62.5 P 9
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Note: Multiple Responses are allowed.

3. Laboratory Space Program

3.1 Lab Location
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[Table 8] Functional Space Areas

zone space name present [average area answered
chemistry 7 80.6 4
hematology 12 53.6 8
microbiology 16 775 9
immunology 11 76.3 8
molecular 15 70.6 12
cytogenetics 6 84.5 4
lab blood bank 16 481 12
tla 10 257.6 6
urinal 14 26.9 8
phlebotomy 14 69.9 10
reception 8 23.8 6
emergency 1 203 1
bone marrow 3 59.5 3
director 14 15.5 11
pathologist 14 35.2 11
resident,inturn 5 14.8 5
supervisor 14 14.2 12
office reading room 14 26.8 12
meeting room 6 35.2 6
library 2 15.5 2
computer 2 15 2
office 3 24.2 3
reagent room 14 17.3 12
su:j;ort walk in cooler 15 22.7 12
wash room/trash 2 30.6 2
toilet 7 121 5
staff locker room 11 27.0 10
support | shower room 4 7.8 3
rest room 3 16.2 3

Note: tla means Total Laboratory Automation using robot track
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Figure 2] Relation between Staff and Specimen Number

[Table 9 ] Correlation Space Area and Personnel
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[Figure 3] Relation between Area and Specimen

4. Space Organization

4.1 Work Area Distance
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[Table 10] Work Space Distance

exit no. main pathcm) work space(cm)

Facilities 110~(180~ 110~
21 3| 4 <110 180 | 240 240 (<110 150 150<

No 8171112 8 5 1 3 10| 2

% 50(43.7/ 6.3 |125| 50 |31.2| 63 | 20 |66.7 | 13.3

[Table 11] Obstacle Distance from Emergency Exit

visible clearance | obstacles distance from exit(cm)

Facilities ;
yes pa)’;‘;:"y no | <50 |50~100 |100~200 |200<
No [8] 7 1] 4 2 7 3
% |50| 437 | 63| 25 | 125 | 437 |188

4.2 Entrance Security Checks
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[Table 12] Entering Door Control

ante room | door width(cm) | door lock control
Facilities
yes no | 80~120 | 120< |partial | all | none
No 3 13 4 12 4 12 0
% 188 | 81.2 25 75 25 75

[Table 13] Bio Safety Level 3 Control

tuberculosis lab/BSL 3 ante room width(cm)
Facilities -
ante | no ante no 1120 120 210 no ante
room room 210 room
No 7 9 2 4 1 9
% 437 56.3 125 25 6.3 56.2

4.3 Spatial Configuration
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[Figure 4] Space Diagram of Lab

4.4 Lab Design Evaluation
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Lab Types(Compartment/Semi-open/Open Lab)

Note: Laboratory Design: Approved Guidelines, GP18-A



2

bl
7
=
]
oH
A
9
k1l
no
O
ru|=|
i
2
i
o 2
x
|-r|
olm I
E
I'\)
G\

&
Aoz LtEfHCE ot Z7HoM CHE Z7H0
Ste DoAY K| o
K| UCH 24) CHSA = HAMA 27t oto
UCL HiE LEST

a1

AL
E r|r

El
N
o
Ukl
fo
0x
K=
o &2 oq

OF N ot ox oY
O x X 2 > fo x oo

fim

el

>

o HL
m

il

_!1

w

w

0

Hu

N

>

>

i

o

=2

il

rot

rQ

ujo mjo =
mjo

-
OF
A
bie)
Hu k
A rlot

ot
ot
rir

bl

1
o
,'00

b

C} 1.8), 7E1A S %EIOﬂ CHst ZE2(HMM :L%iXI %ﬂ
i M= ™K §ACE 2.0) &

(BIF DX g1 21, EoHdE E%OIEr 2.5)9
HAA S7H0| XtE3tet 2 E O] LtSIE|0f A|OF7t 2

e &2

=)
Lot
HT
Ll ]
MO

H

b

0

o
o

N

Hu

=

_|T|_

;T

nl

e 72
10)

o

o

o

S

>

o OH
N
bal
o O
k
™
M
fo
ojn
rx

o M 8
>

Hr mjo
o
[
I
54
o
2 oo o
= 0
or =
2 oo Nz
2 -
o =2 g
et mo
ra g
S Iy oz
M o
og ™
.
o
4>
N
=2
o
Hir J

0o
>
0x
i)
rot

H
N

r

o I

ol
rlo
A
0
OH
=
1A 9
0
oK
[~
oin
A
[10
oK
[~
=2
=
Ot

=
X
o
-
rm
O

x
[JLLEN)
re

oo my

E)
o
m
N
T
o

o

0K
s}

= AL 30
o

HAUSAE
QZ7hE |
HAASE 22|
sd=el

AR A|OFZ R

uuuuu

-
N
o]
N
~
)
w

3.5

[Figure 5] Current Lab Design Evaluation

5. Infection Control

5.1 Mechanic Equipment Control

HZS olYste A Hlls & N7 2N ZAR S X[

OII

MICH ZX[of CHol ZAME S X 25 11702, dAtEESF
M, HARE S5, 2702, X[RE €5 17122 FAR 8K
el R0 2XSHs 2712 HRE MASHH 147120 M= Ml
BE 2XISt A= LIEFHCE HAR 7(0]| Ciol 7| At
g §._F7I-_rL X)) 15712 RHART| 4422 7| A2 |=F Kt
Ae|E St 37t AHARY| 174AF 25 157Y
20N Z|A27|E St QUCE EBE 100% 27| 2 HiESHs

Al
=
L]

—

HiZ| Q7|Hi7| SZA|AEE ZHE AARMO| 1270 HHi7|S
ZTANAEE ZEEX] 23 20| 37HA0|CE BHH Z7| mehksl
= BEC) 672, 6~102|7t 472, 6 | 0|2to] 2714, 123

Ol&f 170, OIEX| 17442 LIEIHTE SY2E {X|S h_ At
HOoj| CHel &X|=Ho] 12712, O|&X| 47H*E LIEILED SR
K| HAME 2 ZHAAME 11702, O SEAM 4704, 7|EF 174
20|Ct Ol AlY H2 SEAIO= HA ZAHO Chot SEQ
HHH O] ST O YSAHAAME gt S22 EHEDH Xt
0| LIEtHCE MSQHHINH|A (Biosafety Cabinet, BSC) X
Ofl CH3H 16704 2O HX|Stn el HX| /X 0|4 E
AA 16704, ZHAAY 15712, Hf0|E1i7“\f*' 87, &
BHAAMY, Z|EF Z42) 3742 LIEHHCE M= QM SE(Biosafety
Level, BSL) Off E&t5HA /X[SH= AARSZ f% AX|gol 1274,
HX|Z[0f UX| YUS0| 47H20[12, QTS FOH| Hetst HAME 2
ZSHAAMY 13712, DS HAME 11712, HRO|Z{AHAM 474
2, YutAAA T[EF 242F 271 20|k BSC & BSL Off CHal 2k
AAMY, DS SHAMY, HIO|2{AZAMY, EXHEAMY SOIA 7]
Z0f| HLSHA |XISH] AX[of oo 4Y S oSt axt &t
LES & = UL SL2AGMEHS(Polymerase Chain
Reaction, PCR) ZAM0| Hgtst 2t X7t 15744, HX[E|Of
UX| ZAHEO| 17§A0|C} PCR HAME 2= -3-._ =
CH 74, YEtAAA 5744, HRO|2{A AR 5744, és—*.*?:**f
A 3, OMEAAY 27HA2 LIEFGCE

[Table 14] Handbasin install

1]

N

rir

Space Ll all lab el el total
support lab support
No 11 3 2(1) 1(1) 16
% 68.7 18.7 124 6.2 100
Note: () multiple responses
[Table 15] Ventilation
type air air change
Vent ) 6~| [total
mechanic|natural|total|exhaust|return|none| 6 < 12 >12|

No| 153) | 4(3) | 16 12 3 6 |2]4|1]|16

% | 937 25 |100| 75 18.7 |37.5[12.5/25(6.2|100

Note: () multiple responses
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[Table 16] Negative Pressure Lab

negative pressure lab
Pressure total
installuninstall|total tubercleimicrobiologyimolecular

No | 12 4 16 11 4 1 16

% 75 25 |100| 68.7 25 6.3 |100

[Table 17] Biosafety Cabinet

BSC Lab
BSC total
installjuninstallitotal|microbiotubercle)virusigeneral molecular

No|153)| 43) |16 | 16 15 | 8 3 3 16

% (937 25 |100| 100 | 93.7 |50 |18.7 | 187 |100

Note: () multiple responses

[Table 18] Biosafety Level

BSL Lab
BSL total
installuninstallitotaljmolecularigeneral | virus [tuberde| microbio

No| 12 4 16 9 5 5 3 2 16

% | 75 25 [100| 56.2 | 312 |31.2| 187 | 125 (100

[Table 19] PCR Test

PCR Lab
PCR total
install{uninstallftotal{tuberclejmicrobio| virus |general | molecular

No| 15 1 16| 13 11 4 2 2 16

% |93.7| 63 |100| 813 | 687 [25|125| 125 [100

5.2 Equipment Safety Control
U 2= RAEA EX0= X 974, 02X 174, &
T SX|RHK| MX| 4744, OjMX| SIHAZ LIEPLFLIC

dHTAE SRR E STz Y A4 972,
&7|Z=HHY CFA) 874, HES Y EY0EYE, 55
DY) 872, 7Bt LYK, 2HEH, US| S)
5702 LIEHHCE HArEOl= g E2 7tstt 2E2E2Y
X7t FAEE 2420 BX|7F 13714 012X 7 37H20|Cf. HAt
A Y0l =MAIE EX7F 11704, O12X|7F 570, ARA
JE2 g 8 /RIIEAN, 4 EHE| S SR Yol /=
ME 14702, W-80] ofeh THE 271, AAM LSO X=X
oo OIAME L2 LEFHTE

HEL} 7L E AIR2 16704 25
Z % HHES ?leh Y70t &2 A=

22 250 A=X|of Chah 2X] 11712

80 Bergel FIEHEAfolslnt ZAMIO| AlY MH| g ZA

OjEX| 57420]1, 7t sfetEF 220 ool H=T X7t
e 7tdd 28 XNEIHS XMZ0| 167440]4, FHH|[Sz
7|7+ A2 ok [T AZN 2| F 2 HIE0| 11742, &7
- 0|92 374, 27| HEN HEE2 S22 2720 =
O[Ch 7HH[Ulo] 250 Ue stet=2l 2 o 3892
B{O| 1 Z|AZt 32|F Z[CHZE 152|HE LIEFACE J7Hel x|
of et 5= HH=ESFMSDS)= 2goto] =0 ¥
20 22 AAME 2 167020|C}, At H|7tA
t 3E MFots 7tAd30) Chsl e
I tob 1FO[ 1172, Z7kA-3 QIE0| 574, Of
teE S0l DFEX| E0 MAM 220 271 20|Ct
o S BRI YA = AS2AME 7] 16712, XS 72
=

_?_l'
I-J
;9
r|r

N

A

e
mo ox
N
0;"2

oln JE A
w 2 7r
>t
ro
|:|\.I
|

k
A

or
ot

-llﬂl

e

=

5742, 7|EF 17HAO|CH ABIRIK|= A7 7 16712,
23 13742, H| A 274

16704, CHOS HIMACH 87H A2 A LIEHCCE
MOl M7| 322 st UPS A|E2 16714 ZFO0fA
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[Table 20] Heat ventilation and air conditioning

type controller

HVAC hvac etc. total

HVAC|Fan coil . install |uninstall
fan coil |package

No | 8(7) | 8(6) 9(3) 5(5) 13 3 16

% | 50 50 56.2 31.2 81.3 18.7 | 100

Note: multiple responses

[Table 21] Laboratory equipment finish materials

handbasin next to | casework top -
. floor finish
lab door finish

Finishes total

install|uninstall|total| chemresist vygak no carpet

finish [carpet

No | 11 5 16 11 4 | 16 0 |16
% |687] 313 [100| 687 25 | 100 | O |[100




[Table 22] Sinks and Eye shower

BC Class | 27H220|Ct Z3h@ ZA} 167HA0A AlRE|m,
Ho D ZAZAN GMAANARB stain) 16712, 28 B 14

; dirty/clean sink eye shower erzre](r)?;er;cy 7H—+—, SHUAM 107H—+—, OFH| Zr=d HAL 17i0|Ct A
Equipment | L | T ol igavy 5 WSS oS X|7|7| 9% BAIZ BSC Class
install|uninstall | install |generalmicrobiojinstalluninstall Il 15704, BSC Class | 17HA0|C, ZehZHAAIO| 2010 CHEH
No [T > [ 1610 4 [4] 1 |16  Zrsg 57 107, 0/E2 s7i20ln 39 el F7|et
% |687] 313 | 100 | 625| 25 |25| 75 100 ol FHlE OfY 474, DRE 4742, 2718 1702, H2H 17
| 4 So|of ojastele 2tz argalAL ojEstele Za )
[Table 23] Safety cabinet ° _ = reee ==
HHY I AEE Y 2718 3 A2 47 A[ZEar ™
flammable connect to duct gas tank DX SO F LIEfLIC}
cabinet total
install uninstall lexhaustjuninstalljuknoan| fix [movable|none| SRS AALA S| AL pre-PCR, post-PCR &7|HY7|A|A
No [16] 0 | 11 | 3 2 [11*| 2 |5 2ol Chol & R22S0| 671t 5712, S = S, 7|
% |100] 0 |687| 187 | 125 687 125 [31.3[100 b 2 22 17§42 LEHHCE PCR ZALME & pre-PCR,
- o|17 HOo A =] = AQO|lT A
Note: *include 2 multipe responses. post-PCR 2|&57t &2 14714 &, 0|72 27§40|1, 4
Ab RISHaP™ 0| o Hi5E0 2 (Unidirectional flow) Z1E80] 137H
[Table 24] Fire Protection Equipment A, O|FISHO| 37iA0|Ct HAMA ZB7|SE2 H7|™HH0| Chsh
B . ol A KA A0|T S0otsto| = = %
Detection Extinguisher | Escape 187 1470, B8 270010 Seekel 7o FH|0f T
cquipment| re | gas ‘ T lupgtotal  CHY HAMMEIER, o 23] Tl Mgl HEAH, oY Al
alarm lalarm etc. [sprinkler| etc. | exit [stair| O M2 LbEFLtCH
No 16 5 1 13 1116 | 8 |16 16
% 100 1312 1631 813 l621100!50 100l 100 [Table 26] Biosafety Level for Each Analytical Phase
collection | pre analytical analytical
[Table 25] Waste and Irradiator Facilities
BSL1 | BSL2 | BSL1 | BSL2 | BSL1 | BSL2 | BSL3
waste storage irradiator
Facilities — - : - total No 15 ! 12 3 6 ! !
install uninstall install uninstall % 937 6.3 75 187 | 375 | 437 6.3
No 11 5 5 11
% 68.7 313 313 68.7 100 [Table 27] Microbiology Lavatory Safety Control
vent system specimen sorting
safety total
5.3 Laboratory Quality Control unknown | pressured | etc. | open | enclosed
AN 47, MA2|, ZAret 7| SATER] T of No | © > 4] 10 6 |
o L8R YNBSS Y ANEFL 153 15 ] 37> | 32 | ] %5 | 375 |10
A, 252 17A0|1, AKX MMz 270 METHM oM S o . .
= 2S5 1702-0]1, B 12l sel 459N ° [Table 28] Identification Test and BSC for Microbiology
T2 163 12714, 263 37442 LtEHHCh HALTIS 1Y 9|
MESHE 202 253 744 152 674, 352 17440 o Bacteria Fungus Tubercle -
O} SEHAMMD} AFESIAAAS CjAto 2 MA(2|, HAFRIS y [BSC II[BSC I| y [BSC IIIBSC I| y [BSC NI[BSC I
o H7|EHA Ste] 2SN ATSE7IES HEE 158 No|16| 13 | 1 |14 ] 14 | 2 | 16| 15 | 1 [16
OlAt 25222 LEHHAL QUL % |100| 812 | 63 |87.5| 87.5 | 12.5(100| 937 | 6.3 |100
DS HAIES 32 S7IHIZIAA"> EA0 s 2=
2 67, 2 57A, 7|EF 47|A 2 LIEFLICEH OJME AN S [Table 29] Tuberculosis test
S2ste T4 OH 10744, H4f 674403, NP S E——
AF AlBH 1670 A0|C EXMNIM = MISIH OfM 2 X|F Test - — — Yes
bAIZ 167020l0 Muts8ars 3 &5 s X7 AFB stain | Culture | Identification | Sensitivity
7| B &K S 7jA0|C
| @I$t ZHX|2 BSC Class Il 13714, BSC Class | 17§2-0|C}. No » 14 10 ] .
FFE™HZAAL Al 14704 OA|S 274400, FFES™HIH
c°" b AR 14 |+|° 012 s3nd % 100 87.5 62.5 6.3 100
T d=oH TS K7|17] It EX[2 BSC Class 11 14704

=2 126% 1% 20204 38 81



[Table 30] Tuberculosis test room checkup
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[Table 31] PCR room for Molecular laboratory

[Table 32] PCR test workflow
[Table 33] PCR room checkup
Facilities

6. Conclusion
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