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Similar to other countries, our health care system was out of economic control. We were
spending a higher percentage of our gross national product for health care than before with no
sign of improvement. Entering the twenty-first century the pressure from globalization to
standardize medical care quality, to extend medical care to a greater percentage of the population
and the need’ to control costs represent the greatest challenges to health care system reform.
The budget for each laboratory service has to be carefully allocated. The most important factor
}'n management is efficiency. From now on, price-based costing will be the key to survival and
large volume production is one way to reduce total cost and to achieve this in regional central
laboratories. To cope with a large amount of samples and consequent labor problems, the
emerging concepts of Laboratory Automation Systems (LAS) and Total Laboratory Automation
(TLA) give a vision of how the central laboratory in the future might look. As a consequence,
health care providers have increasingly realized the need to complement centralized laboratory
facilities with satellite laboratories or a Point-of-Care Testing (POCT) network that provide rapid
results. The combination of LAS and POCT is successful in many developed countries and will

be the future trend in laboratory management in Thailand.

Objective: The information and idea for automation laboratory management is presented to

prepare and plan for what will occur in the future for automation or big laboratory.
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To prepare and plan for what will occur in the future for automation or big laboratory, a

plan for automation laboratory management is presented.
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Laboratory testing initially began with a
microscope and basic facilities for chemical tests.
The laboratory service started as a single unit with
limited equipment and test repertories. At present,
there are a number of specialized services and the
main determinant for the laboratory's size and scope
varies according to patient population, clinical
specialties, and financial considerations. The
development of the laboratory has been continuing
according to the expanding knowledge of the
pathophysiology of diseases and therapeutic
strategies. As a result, there are now a vast number
of investigative procedures available to the clinicians.
Furthermore, there is tremendous sophistication in
both the design of each individual procedure and the
automation required to handle samples submitted
for analysis. The ever-increasing number of tests
has caused a dramatic explosion in the volume of
diagnostic tests over the past four decades.
Automation plays a significant role in helping the

laboratory workers to cope with a vast amount of
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samples. Hence, the emerging concept of laboratory
automation systems (LAS) and total laboratory
automation (TLA) give a vision of how the central
laboratory in the future might iooked."” However, while
automation has made a dramatic improvement in
terms of productivity considering the relationships
between laboratory personnel, space, and equipment
required, it has also demanded an increasing level of
sophistication in terms of sample transportation and
reporting of results. As a consequence, health care
providers have increasingly realized the need to
complement the centralized laboratory facilities with
awell distributed point-of-care testing (POCT) network
that provides the rapid results required in certain
situations in population-based medicine (PBM).? The
conflict between centralization and decentralization
contributes to the problems in laboratory management
that remain to be solved in the future. Figure 1 and
Figure 2 show steps in the traditional blood analysis
process for a central laboratory and steps in the POCT

blood analysis process, respectively. ©
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Adaptation from: Price CP, Hicks JM. Point-of-Care Tesling. AACC Press. Washington, D

Figure 1. Steps in traditional blood analysis process in central laboratory service.”
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Adagptation from: Price CP. Hicks JM. Point-of-Care Testing. AACC Press. Washington, OC. 1898

Figure 2. Steps in POCT blood analysis process.”

From the point where we are, there is no doubt
that any business in the future has to be geared up
towards globalization and international trade.“ The
competition will be intense. In order to be successful,
good management is required in every business, even
in a medical laboratory service. Adaptation and
improvement of the business at the proper time need
to be frequently reviewed and planned ahead, step

by step.

Situation of automation laboratory in Thailand
From almost two thousand laboratories in
Thailand, most of the laboratory is in the hospital which
may divided into three types; university & affiliated,
government, and private hospitals. About one third
of laboratory is still done manually, meanwhile the
mostis functioned by combination of manual and semi-
automation machines and only not more than ten
percentages of the left is big or automation laboratory.
However, these big laboratories have been needed

to service a large number of patients in big hospitals.

Since these automation laboratories consume big
amount of budget, so without good management
concept they would not be only a non-revenue
producing cost center (NRPCC) but a big consumed
part instead of a revenue producing cost center
(RPCC). There was a report® informed that in the
university & affiliated laboratories, there were enough
instruments to provide for the expansion of laboratory
service to two times over the daily work while the
expansion could be three and a half and five times in
the government and private laboratories, respectively.
These data suggested that the laboratory management
has been needed to improve automation laboratory

efficiency.

How to start?

Every business needs to be analyzed and
set whatever goal it wants to achieve. Its strengths,
weaknesses, opportunities and threats have to be
identified. The company policy has to be clear. Vision

and mission need to be established, otherwise wasting
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of resources will occur, ending in failure.” The role of
each of the institutes in Thailand should be identified
clearly. Instead of competition, cooperation should be
more of a concern. Distinctiveness among institutes
is appropriate and should be considered as strength.
Strategic planning is very important and must be
performed, together with proper management.”
The keys to a good medical service management
are quality, efficiency and morality. Quality means
measuring up to the standard and fitting the
requirements. Efficiency is the effectiveness of using
the input resource to get output at a reasonable cost.
This means the laboratory processes should provide
good quality results with rapid service at low cost. In
laboratory medicine management, the right results
from t'he right investigation on the right specimen
from the right patient, available at the right time,
interpreted using the right reference data, and
produced at the right cost are the objective. Morality
is conscientiousness with a sense of responsibility,
humanity and generosity. It is intangible but most
valuable for our lives. in order to have good manage-
ment, four factors are considered as the input
resources: man, material, machine and money. To
achieve the target output, the processing system has

to be carefully reviewed.

Success Factors, 4 M
Man

Among all four factors, man is the most
important part. “Put the right man to the right job” is
the art of management. Having good human
management will be half the battle for is worth half of
asuccess. However, itis not easy to get it right, since

people are complicated, passionate, inconsistent,

v ¢
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imprecise, and difficult to control. There are reports
that mistakes in laboratory testing are as followes:
pre-analytical 46-68 %, analytical 7-13 %, and post-
analytical 18 - 47 %.® These data indicate that
currently the pre- and post-analytical steps are the
most freq-uent source of incorrect results in the total
testing process in the clinical laboratory. Fewer
mistakes occur during the analytical step itself. Since
the pre and post-analytical errors involve humans, it
can be deduced that human error contributes a
significant part of laboratory mistakes. As a result,
the development of Laboratory Information System (LIS)
and Hospital Information System (HIS) has been made
to counter human errors. LIS/HIS is designed not only
for labor saving but also for improving laboratory turn-
around time (TAT)."""® However, the ability and
necessity to install LIS varies among laboratories. In
addition, the high cost of hiring well trained and
experienced personnel, coupled with an increasing
welfare cost, are factors that influence the shift towards
automated systems. In a developing country, the lack
of well-trained and experienced personnel is
considerable while in a developed country the labor
expense is more of concern. Loyalty is the most
important character of desirable personnel. The
concept of continuous specialty education should be
encouraged. This provides medical personnel with up
to date knowledge. This experience can be shared
among the people of the same occupation, hence

promoting cooperation.

Material
Nowadays, commercial reagents are widely
available. However, in - house reagent preparation

should not be abandoned. Joint ventures with
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commercial companies or sharing between institutes
should be considered. Furthermore, Thai companies,
instead of just being agencies, need to be encouraged
to produce their own products. Technology transfer
could be akeytothe success in the future for Thailand.
In terms of the medical supply business, it could
generate not only profit for the company but also
benefit for the patients. Quality of materials is essential
to produce up to standard product. This should be
the main policy of company management. Good quality
costs, but poor quality might cost more in terms of
the company survival. Quality materials need to be
carefully selected from reliable sources. Choosing
proper materials for each procedure is a classic art of

laboratory management.

Machine

Considering the current pace of technology
development, the market for laboratory instruments
is continuously expanding. There are many different
types, prices, and levels of sophistication to choose
from. The capacity and characteristics of each
laboratory have to be matched with the chosen
instruments. At present, there is a tendency to shift
from a manual method to more convenient and precise
automation technology. The role of a laboratory
technologist is changing from a manual technician
to a machine operator."¥ In the future, laboratory
personnel will be required to have a full knowledge
concerning the principles of the various instruments
in use. Calibration methods must be one of the routine
chores thathave to be learnt by heart as well as internal
and external quality control techniques. The basic
knowledge of medical technologists should be revised

to include knowledge of the concept of quality
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control, instrumentation maintenance, and computer

operation."'!

Money

The budget for each laboratory service has
to be carefully aliocated. As mentioned earlier,
efficiency is the body while quality is the brain and
morality is the heart of a successful laboratory
management. One example of changing of budget
policy to achieve successful laboratory management
and organizationisinstaliing a Planning-Programming-
Budgeting System (PPBS) in Faculty of Medicine,
Chulalongkorn University. However, controlling
PPBS needs to be practical and convenient for
the management. Many concepts in laboratory
management from developed countries should be

adjusted and applied effectively to suit medical

_practice in Thailand.

What should be the Future Trend of Management?

Instead of operating many satellite laboratories
serving on-site at each of the medical care clinics,
centralization using LAS or TLA offers the prospect
of enormous improvements on the cost of laboratory
operations, convenience, quality and management.™
At%he same time, the reason for decentralization,
PBM, and the need to provide emergency services
(Short TAT or STAT) are the primary reason for the
increasing interestin POCT." So far, neither complete
centralization nor decentralization has predominated
in various laboratory services. The future direction of
the laboratory remains uncertain.

At present, the concept of nationa! health-
care standardization is of interest to many hospitals

in the form of “Hospital Accreditation” or “HA”. This
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profoundly affects the medical laboratory. ” Medical
laboratory accreditation has been established in order
to achieve national standard of morality, quality, and

“ The standards of

efficiency in laboratory service.
HA, ISO, and Good Laboratory Practice (GLP) are of
interest for almost all hospitals. This is a good sign
for the health-care revolution, With optimism, we
believe that all laboratories in Thailand will be
standardized and all patients will benefit.

Besides the points mentioned above, the
current economic crisis in Thailand has created havoc

in laboratory cost management . POCT and TLA are

two hot issues that we will discuss further.

What are POCT and TLA?

POCT is like a centrifugal force that is driving
the tests out of the central laboratory service towards
the bedside or examination room while TLA is like a
centripetal force that is driving the tests in the opposite
direction."® Table 1 shows the difference between

these two forces.

POCT

POCT is an appropriate term to use for all the
tests done outside the central laboratory service.
It was established several years ago mainly in
intensive care units e.g. instruments for measuring
blood gases and electrolytes."® The concept of POCT
appeals to providers of health care, especially in the
management of critically ill patients. It provides a quick
result and on-time diagnostic information conceming
the status of the patient that potentially leads to quicker
therapeutic intervention and better outcomes. Devices
for POCT must be easy to use, capable of producing

instant results consistent with the critical clinical

[4
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requirement. The procedure must be simple and
require only a few steps. However, the main problem
for the implementation of POCT is the lack of
standards of connectivity of POCT instruments to LIS/
HIS."” Why is connectivity an issue? The reasons are
connectivity gives the laboratory bersonnel a tool to
monitor and manage tests, to collect data for billing
and charging purposes, to conduct utilization studies
of the tests, to collect information for clinical outcome
studies, and to save time and resources. Within the
last decade the technology of connectivity has been
rapidly progressing and many user requirements have
been served."” However, an ideal situation has not

yet been achieved by any single connectivity system.

TLA

Laboratory automation is not new since this
idea was first implemented in 1959 with the concept
of the “continuous flow analyzer”. Many laboratories
have consolidated services and the “island of
automation” or “micro-automation” is now the standard
approach in aimost all clinical laboratories worldwide.™®
Today, the idea of linking micro-automations for
specimen processing and transport between
workstations is known as macro-automation or TLA.
TLA is believed to reduce human errors, improve TAT
with high throughput automation, reduce costs, and
generate the best quality control. TLA can cope with
a high number of specimens quite easily, starting from
the beginning (specimen preparation) step to the last
(result-reporting) step. The size of the TLA system
depends on the volume of specimens to be processed
and the policy of the organization. Although the cost
of the initial installation is very high, its cost

effectiveness in getting the workload done is attractive
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Table 1. Comparison of the characteristics between POCT and TLA.

Characteristics POCT TLA

Concept Decentralization Centralization

Place Bedside Central Laboratory

Tests Mainly emergency tests Complete tests

Support Few specimens for critical High volume specimens
decision making

Steps Shorter, fewer steps Longer, multiple steps

Quality control (QC)

Equipment

Reagent price per test

Throughput

Installation budget

Laboratory Information system (LIS)
Budget

Labor

Strong point

Need support from central
laboratory service

Simple and easy to use

High

Low

Low

Manual

Higher

Nurse

Best for a small number of
specimens at bedside.

Simple and easy method

Quick result for on time critical

decision making

User friendly

Easy for internal QC (IQC) and
external QA (EQA)

Complicated Automation

Low

High

High

Automation

Lower

Medical Technologist

Best for high number of specimens

Best for OPD, IPD, special projects, etc.

Best method
Complete tests available for

selection

Best for critical illness service Support for study and research

such as; ICU, ER, operating projects
room, etc. High efficiency
Cost effectiveness for a small Support for IQC and EQA

number of tests Easy for LIS management

Cost saving for high number of tests
Weak point

Cannot handle high number of Complicated process

specimens Complicated instruments
Accuracy and precision is good High budget for initial installation
for screening Cannot support instant result for on
Limited tests available

Hard for QC

time critical decision
Need well-trained and experienced

Not easy for LIS management personnel
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Centrifuge

A COMPLETE AUTOMATED SYSTEM

Specimen manager with specimen
input and output buffers connected

by conveyor belt

1 oo o000 o

g

Work-cell fed by analyzer
robotic arm

sampling

Figure 3. A total laboratory automation system is a custom - design combination of devices that perform all the

laboratory process. An input buffer allows specimens to be accumulated in racks as they wait their turns

to be transported down the conveyor belt. Specimens that have been analyzed can be collected in the

output buffer. Additional peripherals may be added such as a centrifuge, an automation compatible

analyzer, or an automated work-cell.”’

and warrants serious consideration. In general, TLA
can be defined as any device, software, or process
that improves the efficiency of the laboratory. It is the
combination of several instruments, work-cells,
integrated work-cells, and integrated modular work-
cells coupled with a specimen management and
transportation system as well as a process controlling
software to automate a large percentage of laboratory

work (Figure 3).%

Future Trends of Automation Laboratory
Management in Thailand

Care providers demand laboratory information
in a way that will decrease their decision-making time.
They feel the laboratory service is responsible for
delivering and managing test information in an efficient
way. They thus require a good standard of laboratory

information management, not just the laboratory test

per se. To fulfill the requirements of the care providers,
the laboratory role has to be continuously adjusted
to accommodate these expectations. In addition,
removing unnecessary steps becomes a core strategy
in reducing costs and improving TAT. The elimination
of unnecessary complexity and associated hand-off
issues also contributes to decrease the potential for

errors.

»

Since there is no perfect system that can
serve all the needs of the user, future trends in
laboratory service will still have to be a combination
of POCT and LAS."® This idea has been proved
successful for laboratory management by some
hospitals. POCT (Figure 4) is efficient and fits well to
critical care units such as intensive care unit (ICU),
operating room (OR), and emergency room (ER).
However, too many satellite laboratories are hard for

quality control management and prone to unnecessary
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OPD

Special services

Special projects

IPD

ICU

ER

OR

Satellite
Laboratories

Figure 4. Combination of centralized laboratory and satellite laboratories in one hospital.

LAB 3
(Hospital D)

FUTURE LAB NETWORIK

LAB 2
(Hospital C)
LAB 1
(Hospital B) | POCT 1 i

Central

y

LAB 4
(Hospital E)

POCT

Figure 5. The model of future regional laboratory center. Inthe future, central laboratory

does not only plan for serve one hospital but services to the hospitals and medical

care units in the region area as Lab 1,2,3,4 which combines with POCT.

requests. In addition to the efficiency problem, a
satellite unit is not fit to serve for a large volume of
specimens. Furthermore, the small range of tests
provided by POCT are also a limitation. As a result,
central laboratory services are still taking the major

role to serve all the complicated tests that cannot be

provided by small satellite laboratories. TLA is ideal
forlarge volume samples and selected tests requested
by the out'patient unit (OPD), in patient unit (IPD),
outside hospital services, and special projects.
However, there are many steps in the processing of

specimens that should be reconsidered. Some
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unnecessary steps that do not contribute to the
diagnostic process should be eliminated to improve
TAT and cost effectiveness. To reduce resource
requirements and increase output are the aims of
achieving a better efficiency. Future trends of
laboratory service in Thailand thus include is expanding
the laboratory network and especially the regional

central laboratories (Figure 5).%

Medical laboratory
management has to be thoroughly revised and
planned. Laboratory classification according to
capacity and function as manual, semi-automation,
and TLA should be considered. Short and long term
plans should be prepared.

Deciding whether to implement a new program
represents a significant change. A multidisciplinary
committee consisting of laboratory staff, nurses,
physicians, and administrators should be organized.
While change has never been easy, mapping out the
system would help those affected by change to see
its purpose. This strategic view could help to obtain
the maximum positive impact. In addition, there are
costs associated with training of doctors and other
health professionals on how to use the laboratory, the
interpretation of results, quality assurance, auditing,
and continual education. These will require the
laboratory director or specialist to visit the ward, attend
a clinical meeting, etc. Implementation of the new
system is not only changing the faboratory process

but also changing the role of laboratory personnel.™

Opportunity and Pitfalls in the Development of
Automation Laboratory in Thailand

There are many factors affecting the develop-
ment of clinical laboratory service in Thailand that

should be pointed out. Firstly, the number of clinical

(4
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pathologist (CP} is one the smallest of all the medical
specialists even though this specialist training has
been established in Thailand for more than 20 years.
In addition, many physicians stand in the role of CP
in laboratory management without recognizing the
importance of the specialty. Secondly, there are many
separated laboratories scattered all over the place in
the majority of large hospitals, especially in the
university hospitals. Each laboratory is independent
and some tests may be performed by more than
one of these satellite laboratories. It is not only the
source of patient confusion, but also management
inefficiency. Thirdly, the nature of the administration
in most hospitals has been centrally organized by
doctors who do not have any experience in laboratory
management. All these problems are pitfalls for the
development of clinical laboratory service in Thailand.
This situation has created a vicious cycle for the CP
training. Without a whole-heartedly support from the
central authority and the recognition of the CP role
and responsibility, the number of CP will not be enough
to provide for the need of the country. At present,
laboratory technicians have been encouraged to
manage the laboratory work in most provincial and
small to medium sized hospitals. It should be
established that the good laboratory management is
a direct role and responsibility of CP or appropriate
person who work in this field, was trained and had
experience in laboratory management. It is not only
important for the therapeutic purpose and specialty
training but also a sound business sense. Nowadays,
seeking financial viability in public health care systerﬁ
is a challenge. All problems should be dealt with
properly in order to survive financially, develop properly

and to be successful in laboratory management.#%2"
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In addition, the SWOT analysis of laboratory
service management should be discussed. The
strength (S) of the iaboratory should be supported
continuously while the weakness (W) must be
corrected and improved. Using the opportunity (O)
for the development meanwhile eradicate all the threat

(T)."*The combination of LAS, satellite laboratories

and point-of-care testing (POCT) should be studied. -

With a proper set up of the network and cooperation
between hospitals, the satellite laboratories in the
satellite hospitals sharing the effective LAS could
be the alternative choice instead of full laboratory

investment for each hospital.

Conclusions

In conclusion, taboratory management
depends on care providers (physicians, nurses, and
other medical personnel), government which makes
the a country policy and controls the annual budget,
hospital administrators who make decisions for the
direction of the organization, and patients who are
affected directly by medical care services. Another
fact is the new technology that has dramatically
changed laboratory work enabling the management
to consolidate workstations. For instance, immunology
testing has essentially become a routine test for many
chemistry laboratories. In other words, technology has
not only had an impact on chemistry and hematology,
but also has had a significant effect in such fields as
immunology, microbiology and blood banking as well.
With advancing technology, the walls of clinical
laboratory divisions are breaking to create a diagnostic
service department that is highly efficient and
cost effective. Finally, no matter what direction our

laboratory service is moving, skiliful clinical laboratory
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scientists will still be a significant force in all health
care organizations. Continual education and training
will benefit any laboratory personnel in and maintain

the professional expertise.

References

1. Sasaki M. Expectations relating to future laboratory
automation systems: the way laboratory
automation system should be. In: Matsuzaki
S, ed. LAS Primer: The Primer for Laboratory
Automation System. Tokyo: A&T Corp, 1997:
1-10

2. Felder RA. The distribution laboratory: point-of-care
services with core laboratory management.
In: Price CP, Hicks JM, eds. Point-of-Care
Testing. Washington DC: AACC Press, 1999:
99-118

3. Bailey TM. Understanding the economics of bedside
diagnostic testing. In: Price CP, Hicks JM,
eds. Point-of-Care Testing. Washington DC:
AACC Press, 1999: 213 - 32

4. Charuruks N. Clinical laboratory accreditation. Chula
Med J 1998 Mar; 42 (3): 145-56

5. 437 pamiaimi. ultnassAudsng Tunnswmun
AMAINeU AN TN ITUNNduAY
a1s17uge. Tu: gityeyn Arsdmusnune,
ANT1Y (BENBRY, UINTIOL q177nYd, AR
dasinimd, 59mn RunBuand, ussuninag.
nsuITEILAN WL TR g R
FIUAINANTUNNY: uinduRatusima,
2543:11-4

6. Charuruks N, Vanavanitkun Y, Seublinvong T,
Werawatanakumpa S, Eiam-oung S,

Jindamaporn A, et al. Situation of Laboratory

Service and Instruments in Thailand: A



302 winsin 3ing

Descriptive Study from Questionnaires. J Med
Assoc Thai 2002 (in press)

7. Asugd nuaimung, wanssn anging. uleuiasedy
aniulunmaimiuannwiefiimnas. lu:
aftyyn rsdmiuenune, ante Beusen,
WINTTOU ANZINY, AR denuimid, 5an
AUnAUNA, UTTINENNT. NIIWRIUITTLIL
AMWBNLIURMIgHIMIFIANG. NTINNL:
1w Tsure Snfm, 2543; 1521

8. Nigon DL. Clinical Laboratory Management:
Leadership Principles for the 21st Century.
New York: McGraw-Hill, 2000: 107 - 27

9. Plebani M. Accreditation and certification systems
for clinical laboratories. IFCC WorldLab Daily
News, Wednesday 9 June 1999: 3 - 4

10. Felder RA. Robotics and automated workstations
for rapid response testing. Am J Clin Pathol
1995 Oct; 104 (4 Suppl 1): S26 - 32

11. Charuruks N. Laboratory information system: Part
I. Its role and importance in this era. Chula
Med J 2000 Apr; 44 (4): 229 - 42

12. Charuruks N. Laboratory information system: Part
[I. LIS in Thailand. Chula Med J 2000 May; 44
(5):319-37

13. Price CP, Hicks JM. Point-of care testing: an
overview. In: Price CP, Hicks JM, eds. Point-
of Care Testing. Washington DC : AACC
Press, 1999: 3- 18

14. Truchaud A, Le Neel T, Brochard H, Malvaux S,
Moyon M, Cazaubiel M. New tools for
laboratory design and management. Clin

Chem 1997 Sep; 43: 1709 - 15

Chula Med J

15. Fleisher M, Schwartz MK. Automated approaches
to rapid-response testing: a comparative
evaluation of point-of-care and centralized
laboratory testing. Am J Clin Pathol 1995 Oct;
104 (4 Suppl 1): S18-25

16. Bissell MG. The probiem of human errorin the
clinical laboratory. In; Bissell MG, Peterson JR,
eds. Automated Integration of Clinical
Laboratories: A Reference. Washington DC:
AACC Press, 1998: 3 - 18

17. Jones RG. Informatics in point-of-care testing. In:
Price CP, Hicks JM, eds. Point-of-Care Testing.
Washington DC : AACC Press,1999:175 - 95

18. Bissell MG, Mountain P. The next stage of
laboratory automation. In: Bissell MG, Peterson
JR, eds. Automated Integration of Clinical
Laboratories: A Reference. Washington DC:
AACC Press, 1998: 1 -2

19. Tatsumi N, Okuda K, Tsuda |. A new direction in
automated laboratory testing in Japan: five
years of experience with total laboratory
automation system management. Clin Chem
Acta 1999; 290 (1): 93 - 108

20. Nigon DL. Clinical
Leadership Principles for the 21 st Century.
New York: McGraw-Hill, 2000: 129 - 52

21.Benge H, Bodor GS, Younger WA, Par! FF. Impact

Laboratory Management:

of managed care on the economics of
laboratory operation in an academic medical
center. Arch Pathol Lab Med, 1997; 121,
689 - 94



fanssunIsfAnwIsiaLiiasdInsunnng

vinugansolFFuntsiusesatnafuntanisdmiuianssunisAnesiaiiesdmiuume

ngil 3 Usznndl 23 @Anmdasnues) Tmﬂquﬁmsﬁnmvimﬁmmmuwwﬁ RanTalmamenat
AmnusiaasguanisAnedeidessesunnduisunneant (aun.) ANNATEULNANGES
“diannslusuanrainisudmsiamsaestenljiRnemanisunndgsnludmlulszinalng
TnameuAnnndineanet] wienfusednmerivinuAndngniiediatlduuumesumeniinadiniu ufo
ldaaamFantanlan (Lidasdauanud) sudaediasoviou dedia '

A. UN. gNENT InANATAIN

UIUNENITRIAINTOINTANT

uazszsuamznsumMsmsAnysaidies

AMzUNNEAART  RaINTaMNINaNaY

meqRIaINTailaTans

Aneusdennig fusne

AU RIU N 10330

aiaensalintatsseasudnafiazduastAmaunfoumisdesusesiansaunisine
saiasatiailunianng ﬁqna"nui'w’o‘x”mﬁuéw%uvhuﬁtﬂuauﬁnammn?rdn'nmswhﬁu d iy
vi'luﬁfmu'Lﬂuamimwiﬁwhuaﬁﬂﬂﬁ'lLi‘]umm't’inf-gwﬁmn?tﬂto'nm?é'ms"m'wmﬂ 2545 (e
200 umoiedl) mquﬁmnﬂﬁlﬁma'ﬁﬁuﬁﬁwLﬁum?mmmlﬁmaumnma‘a‘mnnmm’lﬁﬁ?\zLwim_Tu
RaunnAN 2545 aulauifeuiuanan 2545 Tasaunsodedmeulibifiudeuiiunan 2546
wazazdamivdeiusasriaagl umeddviuandnlddndantanssnisinssailesidalan
iaansalinrans duauiiasanludiiiumn Tnaacdaliudeunmey 2546

AN - AL
1. Taduidrdyfian Tua M Aediela
n. Man
9. Material
A. Machine
J. Money
a. yndadiavudrAtyuiniumun
O s teesenetten st bttt ettt e e e e st e e e e b e e e e e Rt e e eane et e e s artsaee e b et e eeea et e et eae e et araeeeea e eeeeesareeeesrteesersteeeasnres
Armay dmfuunanude “fiAnnluauianrainiIsusmsdanisrasian fiiRnrsmanisunng
saludmludszinalng * qasnsnfiorans O7 46 atuf 4 Feumneu w.e. 2545
sinanisAnwsiaiies 3-15-201-20000204-(1008)

30 - UANANOGI CME CIOTIT ..o 0Tl A AN, .o
ﬁaq ..............................................................................................................................................................................................
1.(n) (1) (A) () (3) 4.(n (1) (A) Q) (3)
2.(n) (1) (A) Q) () 5.(n) (1) (A) ) (8)

3.(n (1) (A) ) ()



2. iy TLA ﬁalmgnﬁmﬁlqm
n. wnzdmiunisiuinisuigaalumdeeing s
2. winzuinshEnfiiRsdanmarianuamadiuaunn
A, Tumaudelidudeu
. Al[NesaENIIRIIAgY
A, #i low throughput
3. mwﬁmwmm'Lun'1i'lﬁu‘%nwsﬁ’ﬂqﬂﬁﬁﬁms‘wNn'\iLmeﬂﬁm%umnﬁqm’tu%umau’l_m
N. Pre-analytical process
4. Analytical process
A. Post-analytical process
4. Quality control process
a. Lifidielagn
4. mlmmé'mrTcy'lum?ﬁmmﬁmﬂﬁﬁnﬁ?vmmmwm?ﬁmiu:ﬁn"mﬁﬁmmm'lunﬂuﬂmwﬁ‘lwﬂ Aa
n. 'mmuﬂauqﬂmm‘*?'iq:ﬁwﬁﬁmun"ﬁu‘%‘mﬁmmiﬁmﬂﬁﬂ"ﬁm?w\emmwm
1. Mt jiRntmmanmsuwnddununnuaznssdanssansaglulsanenunannalug
ToerliUseauiu
A fuinssziugeumlszaunisaluaziiidnlannmsgnuaziinsminnueesiefiifinne
nNNTUNNE
. gnyndie
a. daynde
5. utfo T luauranlunisliznismiaieadinmienisunndsntutfvieftauraluglu
Usunalng Ae
n. Wmm‘lﬂejs:uuﬁﬁmmmuNmuﬁua‘:udﬂ\: TLA uaz POCT
1. Wavunllgnisairaatatnenisineululsmennaidea i
A. Wi lUgnasa¥eszuuiaadnanisineulusnelsanenunai
.. gnynde
A, taynde

3 <l - . | .
unlszafacladuiasinmsfnusaiiias (CME credit)
ngandiAnauniansasiBanravitumauunaiusumin

AanTANstunaunntgning  Ansinsnw
Usysupnuznssunsniadnmsaiiies
AMCUNNEAIART ATIAINTINUAINENRY
misgqiaansalistans Aneusndtms fusng
ANTUANEANART ATAINTRINVMAINENAY
ALY nvn. 10330





