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ABSTRACT

This research is done under the collaboration between the Central Institute
of Forensic Science and the Department of Juvenile Observation and Protection.
The research has 4 main objectives: 1) To detect drug use among children and at-risk
juvenile groups via hair drug technical analysis 2) To analyze the results of hair drug
technical analysis among children and juveniles under the responsibility of
the Central Institute of Forensic Science 3) To establish preventive measures for
addiction relapse among children and juveniles under the supervision of
the Department of Juvenile Observation and Protection and the Court of Justice 4) To
develop a learning resource on hair drug analysis for related institutions, including
narcotics testing laboratory, Department of Observation and Protection of Children,
Department of Probation, and the Court of Justice.

This research is based on qualitative method where data collection
is conducted in 2 parts: 1) in-depth interview with executives from various
departments including the Central Institute of Forensic Science, the Department of
Juvenile Observation and Protection, Court of Justice, and Department of Probation,
totaling 15 participants and 2) focus group discussion with related personnel at
the Central Institute of Forensic Science, Department of Juvenile Observation and
Protection (Central), Training Centers from 9 locations, Department of Probation,
Court of Justice, and narcotics testing laboratory network, totaling 129 people. Hence,
there are a total of 144 participants in this research.

The research team carried out hair drug technical analysis among children and
juveniles under the supervision of the Training Center at the Department of Juvenile
Observation and Protection as well as prepared a Microsoft Excel form to collect the

results of hair drug testing. The team analyzed the results of the sample group, which
N



are 157 children and juveniles under the care of 14 Training Centers. The form that
collects the results of hair drug analysis is a model for analyzing relevant information
in terms of examination results and drug abuse prevention. This model is
a collaboration between the Central Institute of Forensic Science and the Department
of Juvenile Observation and Protection, including related departments in the future.
However, this is just the beginning stage of analyzing hair drug analysis results. In the
future, once more data is collected, there will be an increasing trend in substance
abuse as well as further policy advocacy to achieve tangible results. The Office of the
Chief Justice Region 1 has a policy to develop a psychosocial counseling clinic in the
court system to rehabilitate offenders in order to encourage the use of measures to
divert non-serious offenders towards their respective correction, treatment, and
rehabilitation as well as promoting behavioral change effectively and solving social
problems sustainably. This can be done by conducting pilot project with psychosocial
counseling clinics for drug cases in high-risk court system under the court’s
supervision among those who are 18 years older and have been punished for domestic
violence within family members in order to follow up on the causes of such violence.
This pilot will follow up on those who have been released back into the society and
report to the courts for counseling in order to prepare the Memorandum
of Understanding (MOU) with the Central Institute of Forensic Science on hair drug
technical analysis, leading towards future signings.

In addition, the Department of Probation has further discussions on hair drug
analysis for people who voluntarily want to prove their innocence by coming up with
a pilot phase before leading to the actual implementation. After that, there must be
performance appraisal along with adjustments in the operational process in order to
achieve maximum efficiency and effectiveness, be a role model for concrete
operations, leading to an addition of hair drug analysis as per the announcement of
the Ministry of Justice on “Criteria, methods, and conditions for testing whether
the person being examined has drugs in the body or not (2017)”. Moreover, based on
the collected data, measures have been established to prevent relapse of drug use

among children and juveniles as follows:



1) Measures to prevent the relapse of drug use among children and juveniles
include:
1.1. Drug-related campaigns to prevent, create knowledge and understanding
for children and juveniles from an early childhood level
1.2. Measures to increase or decrease the benefits of juveniles on mission
2) Measures for the prevention of drug-related offenses among children and
juveniles who have committed or have been released back into the society
include:
2.1. The use of hair drug testing as a tool to control addiction relapse
2.2. Measures/guidelines for building cooperation and coordination with
public health, communities, and related parties in the prevention
or suppression of narcotics
The research team has also expanded the results of the innovative hair drug
technical analysis by creating a learning resource in the form of self-learning through
online e-learning, which is published on the website e-learning.cifs.go.th of the
Central Institute of Forensic Science. Contents are divided into 3 courses which are
courses for the general public, government officer, and drug testing laboratory staffs.
A learning resource for forensic testing is also established at the division of chemical
forensic in the Central Institute of Forensic Science so that laboratory networks would
be able to study, learn, and put into practice. Examples of the testing include hair
cutting process, hair storage, sending hair samples for analysis, as well as detecting
drug use via hair drug technical analysis.
In this regard, the research team finds it possible to establish a learning
resource at the Training Center, Region 1 in Rayong, to serve as a model for training

centers towards conducting hair drug technical analysis in the future.

Keywords: hair drug technical analysis, extension of innovative hair drug testing,

children and juveniles, post-release juveniles, repetitive drug use
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Research Project Summary

The research team used a qualitative research methodology to explore on
the extension of innovative hair drug testing for the prevention of juvenile drug abuse

and delinquency. The objectives of the study are as follows:

1) To detect drug use among children and at-risk juvenile groups via hair drug
technical analysis

2) To analyze the results of hair drug technical analysis among children and
juveniles under the responsibility of the Central Institute of Forensic Science

3) To establish preventive measures for addiction relapse among children and
juveniles under the supervision of the Department of Juvenile Observation and
Protection and the Court of Justice



4) To develop a learning resource on hair drug analysis for related institutions,

including narcotics testing laboratory, Department of Observation and Protection

of Children, Department of Probation, and the Court of Justice.

This research develops based on quality research method. Sample groups that

are used in this study include individuals who are able to provide key information

regarding the process of hair drug analysis among children and at-risk juvenile groups

at the Training Center and the Department of Juvenile Observation and Protection as

well as those whose mission is to provide justice to children, juveniles, and the

society. The research conducts in-depth interviews with executives and performs

focus groups with relevant officials. Refer below for further details.

1. In-depth interviews with executives, totaling 15 participants as follows:

1.1 Director and Deputy Director of the Central Institute of Forensic Science,

totaling 4 participants

1.2 Director-General and Deputy Director-General of the Department

of Juvenile Observation and Protection, totaling 4 participants

1.3 Executives at the level of Director-General, Deputy Director-General, or

representatives of the Department of Probation, totaling 3 participants

1.4 Executives at the level of Director-General, Deputy Director-General, or

representatives of the Court of Justice, totaling 4 participants

2 executives at the level of Director-General, Deputy Director-
General, or representatives of the Central Juvenile and Family Court
2 executives at the level of Director-General, Deputy Director-

General, or representatives of the Office of the Chief Justice Region 1

2. Four focus groups with relevant officials, totaling 129 participants as follows:

2.1 Staffs of the Department of Juvenile Observation and Protection, totaling

9 training centers and 47 people

Central, totaling 5 participants

Ban Mutita Children and Youth Training Center, totaling 3 participants
Ban Ubekkha Children and Youth Training Center, totaling 2 participants
Sirindhorn Children and Youth Training Center, totaling 2 participants
Children and Youth Training Center Region 4, Khon Kaen, totaling
7 participants



Child and Youth Training and Training Center, Region 8, Surat
Thani, totaling 7 participants

Ban Karuna Children and Youth Training Center, totaling 7 participants
Child and Youth Training Center, Region 7, Chiang Mai, totaling
7 participants

Children and Youth Training Center, Region 1, Rayong, totaling
7 participants

2.2 Narcotics testing laboratory network, totaling 20 participants

Central Institute of Forensic Science, totaling 3 participants

Forensic Medicine, Police Hospital, totaling 11 participants

Forensic Medicine, Faculty of Medicine at Chulalongkorn University,
totaling 2 participants

Forensic Medicine, Faculty of Medicine at Siriraj Hospital, totaling
2 participants

Forensic Medicine, Faculty of Medicine at Chiang Mai University,
totaling 2 participants

2.3 Responsible officers of the Probation Department, totaling 5 participants

2.4 Relevant officers of the Court of Justice, totaling 57 participants

Central Juvenile and Family Court, totaling 2 participants

Don Mueang District Court under the Court Region 1, totaling
12 participants

Bangkok North District Court under the Court Region 1, totaling
13 participants

Thon Buri District Court under the Court Region 1, totaling
30 participants

The research team studied various information, including related research and

documents, in order to use them as a guideline for creating tools on data collection,

which consist of in-depth interviews and focus group discussions. The following

shows the result of the study:



1) Drug test among at-risk children and juveniles via hair drug technical
analysis

The research team carried out 157 drug tests among the selected hair
samples and have the Youth Training Center sent the hair to the chemical
testing laboratory at the Central Institute of Forensic Science, where a total of
157 examinations were being tested. Out of those 157 testing, 12 of them were
detected with drugs. This accounts for 7.6% of the findings. Hair samples of
children and juveniles received from the Training Center and the hair drug
analysis results obtained from the laboratory could lead to further analysis of
hair drug testing.

Based on the research, there should be hair drug analysis among children
and at-risk juveniles under the supervision of the Training Center at the
Department of Juvenile Observation and Protection as well as those under the
supervision of the Juvenile and Family Court since these parties can closely
monitor and supervise the behavior of children and juveniles and prevent
repetitive drug use. The Juvenile Court has supervised children who
committed delinquencies back into good citizens and be under the law that
provides justice to them. As a result, they are afraid of breaking the law due to
the benefits they could have received later.

In addition, it was found that relevant institutions should conduct hair
drug testing among post-release juveniles since children tend to return to their
original environment where it is risky in committing repetitive offenses.

There are recommendations which suggest that there should be an
expansion of the results on hair drug testing among children and juveniles in
educational institutions, starting from middle school to high school, as well as
in communities at risky areas to prevent and reduce new addicts. However,
consents should be received before conducting hair drug testing among these
groups of children; otherwise, it will be considered as an infringement. There
are also concerns regarding the results from hair drug testing — how it would
effect on children and juveniles if drugs are detected, what are the next steps
and whether the information is confidential — since these could serve as clues

or lead towards targeting, prosecution, etc. Hence, there must be clear

4



operational guidelines to clarify on the next steps in order to collaborate with
juveniles in stopping drug use and put them through rehabilitation.
Motivations could also be created by giving out rewards to children and
juveniles who undergo hair drug analysis and do not find drug substances as
well as establishing cooperation with the Office of the Narcotics Control
Board (ONCB), Ministry of Justice.

Currently, the Central Juvenile and Family Court has a policy to not send

children and juveniles who are in the process of undergoing hair drug analysis
and coordinated with the Office of the Chief Justice Region 1 to obtain useful
information in conducting hair drug testing. However, the Office of the Chief
Justice Region 1 has a policy to develop a psychosocial counseling clinic in
the court’s system to serve as an effective and efficient rehabilitation measures
and encourage the use of measures to divert non-serious offenders towards
their respective correction, treatment, and rehabilitation. This will also help in
promoting behavioral change effectively and solving social problems
sustainably.
The pilot project was conducted with psychosocial counseling clinics for drug
cases in high-risk court system under the court’s supervision among those who
have been punished for domestic violence within family members in order to
follow up on the causes of the violence, including from drugs or alcohol.
According to the Juvenile and Family Court, family domestic violence
prosecution problems may be caused by juveniles over the age of 18 years and
parents. The pilot project will follow up on juveniles that are released back to
the society and report to the courts for counseling in order to prepare the
Memorandum of Understanding (MOU) with the Central Institute of Forensic
Science on hair drug technical analysis, leading towards future signings.

Based on the research’s presented information regarding the benefits of
hair drug testing as well as its past achievements in preventing children and
juveniles under the supervision of the Department of Juvenile Observation and
Protection from repetitive drug use, the Department of Probation has
proceeded with the discussions on hair drug analysis for people who
voluntarily want to prove their innocence by coming up with a pilot phase

3
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before leading to the actual implementation. After that, there must be
performance appraisal along with adjustments in the operational process in
order to achieve maximum efficiency and effectiveness, be a role model for
concrete operations, leading to an addition of hair drug analysis as per the
announcement of the Ministry of Justice on “Criteria, methods, and conditions
for testing whether the person being examined has drugs in the body or not
(2017)”.

An analysis of hair drug testing among children and juveniles under
the responsibility of the Central Institute of Forensic Science

The Central Institute of Forensic Science and the Department of Juvenile
Observation and Protection have integrated techniques in conducting hair drug
analysis by coming up with a pilot phase for children and juveniles at three
Training Centers up until 2018. Both parties have also developed techniques in
conducting hair drug analysis to 17 Training Centers nationwide.
Achievements from the hair drug analysis are used to look out for drug use
among children and juveniles, starting from fiscal year of 2018 onwards. The
overall drug use among children and juveniles at the Training Centers have
been decreasing until fiscal year of 2021, with only 1.4% to 0% of drugs
detected. The aforementioned hair drug testing has not gone through data
collection and analysis yet to serve as information sharing among relevant
institutions.

The research team carried out hair drug technical analysis among children
and juveniles and prepared a Microsoft Excel form to collect the results of hair
drug testing in order to search for information, re-examine juveniles, as well as
analyze the results from these sample groups. The team analyzed sample
groups of 157 children and juveniles under the care of 14 Training Centers.
The form that collects hair drug analysis results serve as a model for
systematic data collection in terms of analyzing examination results and drug
abuse prevention. It could also be further developed into an automated data
analysis program in the future. This is a collaboration between the Central
Institute of Forensic Science and the Department of Observation and

Protection as well as relevant institutions. However, this is just the beginning
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stage of analyzing the examination results. In the future, there will be an

increasing trend in substance abuse as well as further policy advocacy to

achieve tangible results.

Preventive measures for addiction relapse among children and juveniles

under the supervision of the Department of Juvenile Observation and

Protection and the Court of Justice

3.1 Measures to prevent the relapse of drug use among children and

juveniles who are on missions:

1)

2)

Drug-related campaigns to prevent, create knowledge and understanding,
as well as awareness for children and juveniles on drug problems which
are the cause of crimes that effect on oneself, family, and the society.

Measures to increase/decrease benefits of the target group. The target
groups are children and juveniles at the Training Center, children and
juveniles who go out to work or continue on their studies, and those
who are deemed as appropriate to be examined (risky/suspicious
behavior). The frequency of testing is 1 time per month for 10 to 20
people per time. If no drugs were found and no other risks appear based
on the hair drug analysis, there would be rewards such as reducing the
frequency of reporting and quarantine. However, if drugs are detected,
the level of a person’s merit will be reduced and the conditions will be

more stringent in order to prevent repetitive offenders.

3.2 Measures for the prevention of drug-related offenses among children

and juveniles who have committed or have been released back into

the society:

1)

The introduction of hair drug testing as a tool to control offenses is very
effective and efficient, but it has limitations due to high costs and
the inability to perform the test on all offenders. Conducting hair drug
testing in some groups of people should also consider whether there are
measures and conditions that can be tested and cost-effective. There
should be public communication and campaigns to create knowledge
and understanding in the process of hair drug analysis among juveniles.

If drugs are taken during the period of 1 to 3 months, drug substances
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can be detected. However, in some cases, they might get skinhead
haircut or have their hair shaved in order to avoid hair drug testing.

2) Measures/guidelines for building cooperation and coordination with
public health, communities, and related parties in the prevention or
suppression of narcotics such as the court’s signing the MOU with the
Ministry of Public Health in order to send children and juveniles who
are drug addicts for treatment. Once they are treated and have stopped
using drugs, relapse prevention will be discussed with the community.

4) Develop a learning resource on hair drug analysis for related institutions,
including narcotics testing laboratory, the Department of Observation
and Protection of Children, Department of Probation, and the Court of
Justice.

4.1 Establish e-learning resources
Learning resources regarding hair drug analysis is in the form of
e-learning which is published on the website e-learning.cifs.go.th of

the Central Institute of Forensic Science. Contents are divided into 3

courses as follow:

1. General public course for the general public and students so that they
will gain more knowledge, understanding, and benefits of hair drug
testing. This will also create awareness of drug problems among
children and juveniles.

2. Government officer course for personnels in relevant departments in
order to transfer knowledge of hair drug testing, hair sampling, as well
as deter drug use among children and juveniles via hair drug analysis.
Personnels in relevant departments include officers at the Department
of Juvenile Observation and Protection, officers at the Probation
Department, officer at the Court of Justice, offers at the narcotics
testing laboratories (Forensic Medicine, Police Hospital;, Forensic
Medicine, Faculty of Medicine at Chulalongkorn University; Forensic
Medicine, Faculty of Medicine at Siriraj Hospital; Forensic Medicine,

Faculty of Medicine at Chiang Mai University).



3. Narcotics testing laboratory staff course to convey the process of
sample preparation and hair drug analysis in the laboratory. This is an
extension of innovative hair drug testing to institutions that are ready.

The e-learning system has been established so that students can study
anytime, anywhere, according to their convenience. There will also be

a learning assessment to test on the students’ knowledge in order to

compare the scores before and after the studies. Certificates are given to

those who attended the course and passed the test that the research team
has designed.

4.2 Establishment of the learning resources at the division of chemical
forensic in the Central Institute of Forensic Science

The Central Institute of Forensic Science has established a learning

resource for hair drug analysis at the chemical testing group of
the scientific investigation division to disseminate knowledge on the
testing results to the narcotics testing laboratory network and personnels
involved in the process of hair drug analysis. This will allow them to put
what they studied into practice such as hair cutting process, hair storage,
sending hair samples for analysis, as well as detecting drug use via hair
drug technical analysis.

4.3 Institutions with the potential to establish a learning center at the

Training Center

The Training Center, Region 1, at Rayong is 70% ready to operate as

a learning center for hair drug analysis since the learning center have

already operated an internal management system according to the policy of

the Department of Observation as well as integrated work from all parts.

This is a collaboration with the Central Institute of Forensic Science in the

investigation of narcotic substances via hair drug analysis and will serve as

a model for the training centers in the future.



Recommendations

2.1 Recommendations for Policy Implementation

1)

2)

3)

4)

The Central Institute of Forensic Science coordinates and discusses with the
Police Department or the Prosecutor to carry out laws that gives the court’s
authorization to prescribe various conditions to post-release juveniles,
juveniles who have not yet entered the court process, juveniles that enter the
court process after completion, and juveniles acquitted and released in order to
detect and monitor drug use of children and juveniles via hair drug analysis.
There should be a law/act of legislation and regulations on hair drug analysis
so that related institutions such as the Department of Probation can perform
their duties as well as relevant institutions can issue announcements and
regulations for staffs to perform their duties efficiently.

The Central Institute of Forensic Science should have a policy on surveying
children and juveniles who have been tested via hair drug analysis in order to
analyze problems and causes that are found so that children and juveniles
would not be exposed towards repeated offenses related to drugs.

To have institutions that act as an intermediary in monitoring and training
juveniles across the country or have institutions located in the court’s office to

show statistics via monitoring dashboard.

2.2 Recommendations for Operation

1)

Disseminate knowledge of hair drug testing innovations to various institutions
and the public as well as expand the testing results of at-risk children and
juveniles across the country. This can be done by conducting trainings with
MOU institutions, the Ministry of Justice and the Court of Justice, in order to
prevent drug use and reduce new drug addicts as well as to understand the
benefits of hair drug testing. It can also be done along with creating a short
practical manual that is easily accessible and understandable via video clips or

e-books.



2)

3)

4)

Analyze and interpret the hair drug testing results whether there is high or low
amount of drug use in order to receive treatment according to the amount of
drug use. This will also help parents take care of their children and juveniles
appropriately.

In the future, there should be an advanced training curriculum on hair cutting
process for hair drug testing. This should also include the ability to obtain
a higher diploma from the Central Institute of Forensic Science.

The recommendation of the estrablishment of center of excellence on hair

drug testing to avoid drug addiction in order for other units to check as well.

2.3 Recommendations for Future Research

1)

There should be public communication in a collaborative way in order to
extend the results and create understanding on the usefulness of hair drug
technical analysis. If drugs are detected in children and juveniles, results
should be taken for correction, treatment, and prevention in order to develop
and plan collaboratively with the authorities, the community, and other
juveniles surrounding them. In case repetitive offenders are found, they should

be given the opportunity to turn themselves into good citizens.

2) There should be hair drug analysis among those who attended psychosocial

clinics in the courts and gave consent to undergo the process. The target group
can be determined from the available statistics in order to meet the objectives
of the research team. Examples of the target group could include:
e Drivers who are drug addicts or at-risk groups who are interested in
undergoing hair drug testing
e Repetitive offenders with psychiatric problems (contains assessment
form)
e People who use drugs and alcohol as well as use domestic violence
within family members
e At-risk groups aged 18 years and above who are drug addicts for a

long period of time until it affects on the person’s intellectual

3) Follow up on the results of hair drug analysis among children and juveniles in

order to ensure that they are not involved in repetitive drug use after their
rehabilitation treatment. The Training Center collaborates with related

W



institutions and officials including the Central Institute of Forensic Science,
Central Juvenile and Family Court, the community, and the children’s parents
to prepare them for the implementation on hair drug analysis as well as
monitor these groups of children.

4) Explore how each school will tackle on drug abuse within the campus as well
as how they coordinate and contact the Ministry of Education, the Office of
the Narcotics Control Board (ONCB), and the Ministry of Justice. This is to
provide guidance on hair drug analysis within these groups of juveniles as well
as create motivations by giving out rewards to children and juveniles who
undergo hair drug analysis and do not find drug substances. However, those

who avoid hair drug testing might be considered as at-risk juveniles.
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Fipunsfnsinialnanisivdsuudadlassaiisuazulouisvesizuia lnsaguudiuinngsy
madamazianataguuuressainsassAfiazihlugmsufsuantumhesmstoulevigln 4
(Damanpour1991 Drazin, Glynn,&Kazanjian, 1999; GryskleW|cz 2000)
2.4.4 suumauﬂs‘vmuﬂ'1'ﬁu,avm'3Lﬁu'1maqﬁm’m3Lwaaswmmﬁmmqamm
ﬁuumauﬂizmumsu,azmimeaaﬂmmgmamwmmﬂﬁsmmqmﬂu Ao ALLTe
Tuunaies iedsunsdsiionavzihlugdeiivinlidsauanunsnoglel vdosimunldnioaunsoudly
Yula 9 la meazﬁ?ummﬁ%’jqLﬂu?%qﬁﬁwﬁmﬁuywé%ﬁmﬁwmaﬁmm ielilédoasy
éim%’uLLmmﬂumﬂé’m%ammiﬁqmﬂ:aﬂEi';uimﬁﬁmi%’uu’;msuawé’ﬂapaﬁw 91 1ng1a
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szifugluuuresnsdnslagnisdifennuiiiunszuiunisinge duasizinazinlug
msastasiarudilduvaniu ssdanudfisdosiuuinnssumsdinuduanaagnd ildinn
90 3 dunsieiu fo umensd 1 Bugduuvasdanusiilduainnanaaesd msldn
mandnauarldsunisseniulussdunisvesesdnsiifiiusiondetundsntuieinisin
Usggnaldfuesdnsilndlaes Bnsdsndnenanglidin madeuuvulumagsi Blusguey
Yindging, 2557) ?z’fqlé’%’umsaam%’uLﬂuasjwmﬁluﬂaﬁ;ﬁ’u Wis1EASRsuLUU bl danaldenie
maunusnin wilugandaosdnisfidounisideunuuinlailésuniseensululanvesgsia
Tuvasieniulanveauinnssunisdiny nmsdsukuueinnssuaunsanseile wszuinnssy
wdinanredinudaonadesfuiiusiasiuiuseninsesdmslusunsiaundsan éumed 2
HugUuuuresnmananestn mslien mandsuazldfunisseuiulussdunisosesdnig vio
Ananmsdnwaziamilunssuiunmumsidoilugnsaisuinnssumsdenulindud
HONTUVDIBIANNT 19U NIAlvRINANITITBIFE nagnsnsWannAslsuTeuenTUTTAUM AN
Fufiugnu (ngaiws yaylu, 2558) FadusUuuunsairsuinnssmnnssuiumsidouasiaun
mnmanasedlilunanisimuiazanlssSeuentulwasiiufinsdnwiiudomings 1wy e
wagdmTnuasassssus1vaulauinnssunadeanduiilugnisimuiaslsnsouenyy
AivssanBamdudy nsdvesnsatiinssudeensuintuainmsideuasimunines 4Ty
mnufleuganznszuiumsiseuasiannlafumiudensuilesnnaniinainns suiunismis
Ingeansidudosiu Fumed 3 Gumahmsdinsdeaduiansmdsaulaseaasiiatu
1NE@VNIYINITA 9 19U wleuIwasIsae FvIn1seeniuu walulad n1sdnseidsuguyy
s finndundnee q aaeasunsuszneunsiiiedsay (Rl uuninugaa: 2558)
wnuReItuLLIAaves Teuill uwar v1umUl (Giovany Cajaiba-Santana, 2014) #ina1ada
nsvuaumsluntsadeuinnssmedany Tnedsnsdifsesdauddn atuannsiinssuiunis
nasunamMNdIY UsTingulazadeunisdsausnvasusinliaaduledelnl 9 lunsudly
Jaymmnadaaulagisnisdnmsanusuaziniausisnisunlatymdauluaniudnwiwaziinlug
nseensulunslden dwsunszurunislunsademnssumedsautuuiadutuneu il
fumeudl 1 M93%ad sonuuuuaia WutuneulsnuesnsnEnuTnnsy
ﬁﬁmvLﬁmﬁumﬂmiﬁau%’mﬂmiﬁwm W30N15LAUINNTTUIINNITANYINIU NTLAUTANTTY
MnsfnyTide sl MsUfuBsunssuiuimivesnueaitetilugnisadiauinns
fumeud 2 nsdsautanssuliduidos ImammviwmmmﬂmﬂuLLiqwaﬂﬂu

o‘dd 1

masugUasininenisaiauinnssuegetuainate nmsadanietioifieatiuayuuinngsy
nadenunaniunised nsaireiusinssiudetuiusiaauasdlduinig 1y nsdlvesnguau
muaavsefinIsnandufanssuliuaimimls waznsldguuuuuinnssudn iWesudetausln

Waudnnssy wu nsasuteyatnasmanadanieladl
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fumeud 3 nMsvnsrutn MamsunIwaznndeudeu Ny n1sveBILIA
LLaumsmEJLstLﬂmﬁmsmmﬂmmmﬂﬁmL%nguimlmamﬂmuqm

fupeuil 4 measreutanssuesnadussuuluturouaavined Wunsiasanidenly
vasmsfiduiiuguresmsainisnssuegnadussuy enagnanildinsadauianssuedad
svuutiy Feswseunquluimnturewesnssuiumssanad o dansauasdunssurumsfifeuag
ot 9 daunsudsuasinlasaieiugu wofnssuses Tanssy

2.4.5 nuIIMNEIEUY (Systems Theory)
nauiusnifeidestuuinnssuiiazedure fe nquiindheszuu Sn3deldesune
il ivannvatennuing wu Amabile (1998) léna1ad1 nssutunsasisassduianssy
rosesAnaiintulusEAUYDITE UL el nduansuialughiausanfulunihsnunio
wuneng 9 Iednwiiommunslunisudladgmenuse q eetneranudalng 4 uilduas
wWinfigsauudsaganlula
Tuvaug# Hatch (1997) na11in nguiszuu Tdnvagiiddyde nssiufudiniy

Nuressugaeats 9 wihefifanuduiusdiusasfusndunidafendu wonaNTY
Amabile (1998) w@uauuzd asdnsimguissuuindsegndlddediimnuddnsotiads Ui
(Inputs) nszurunsMEluBIAns (Interal Processes) waznanan (Outputs) S2UTINSIATIEN
AnuduiusseninsesAUsznaumaife annsummsTunsIImUT nguiivasszuy
Ww3eevily (The General Systems Theory) lﬁgﬂa%ﬂﬂ%HNWIQEJ Ladwig von Bertalanffy
Faduinfanddinervrwesiulutimemssudl 1950 vquives Bertalanffy Huiduain
WAL TIUTIMEANSHN 9 LeeSuneUsingmsaimaingimansainmiendn igeluauds
sedudany tufe nsAnWAWNG 9 fifduietosiulaeafo syuundassaudu (A Hierarchy
of Systems) wwﬁaeﬂuizﬁuqﬁﬂﬂwﬂizﬂauéhﬁ szuUsne 9 Aeglusedusninguy esdns
HuspuuniledsegluszuugaazUsznaulusessuugensng 4 817 n1A/d(Divisions) Wagluun
(Department) s?fqLwiavivvﬁ"uavﬁﬂﬁﬁuﬁuémvﬁ%m%waﬁiaﬁu

wanNULNIengumils 819 Padmore et al. (1998) uag Tang 1999) loadna
wwuSasufioasuienszuiunisaisassdutnnssy Suuusiaogniautuinanduuuds
Gunseiivilndladeluauiauuuiaesesiuneurionszuiuns fuandunnd 2 uaz 3

Auny Wl EARLE

4
4

(Discover) ~ (Develop) ” (Deploy)

AN 2 LUUINRDTNEUNT (Linear Model) 989058 UIUNNSES9E5IAUINNTSY
731 : Padmore, T., Schuetze, H. and Gibson, H. 1998, “Modeling Systems of Innovation :

An Enterprise — Centered View”, Research Policy, Vol. 26, no.6, pp. 607)
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1 > 2 » 3 > 1 > 5
J —‘

AW 3 wuuSaestumey (Stage Model) 909n32UIUNTATNATIAUTANTIN
117« https://sju.ac.th/pap_file/a96c0e1e91fc860clee2e155f088ab71.pdf

NN 3 LAAITUANDUNTZUIUNNTASATIAUTANTSUNT PNUT UL UNINTUAI

Qe

unauluami 2 laguiindunsulvideyadoundu (Feedback  Loops) 1ie Feedback

r 2

¥

fio doyaiivaiunadnssng q MAnanMsIauressEuy Fweifindneniwliiunisaiuny
nsvsruvesszuuluaunAn (Cumming & Worley, 1997) uananiiuuusiass vestuneu
Tunmit 3 sxldiflossuraiieafumsiaundnfaeilng FeUsznausedunousie 9 1wy
NINUHUTINAENSNTATHANUANTIVLEA NTOBNWUY UaENSNAFRU NSHAN LazN15IAT MUY
s3ufanseann (Padmore et al,, 1998) waz (Tang, 1999) agnslsfinu wuusiassiildnantun
aduiitodesey Ussnausn Ae wuusiaeawantu eesunefamaiamnndndasividudiulvg
Fovilidesiauinnssudiunszuiums (Process  Innovations) sanlunagsinazidunsiamn
mnmsldunaaanmeusnesdng Ussmsfigesuuusiasanarduldmuddisadntostu
ANNUINFDUAIBUBN YU @A vIaunuImvesydidadunisuanlunisadieassAuinnssy
Usensiia wuudtaeandiu Ussneudedunousing q saufuduyedeiedndunszuiunms
uneitelineudnss da Tang (1999) Idlausuuusrasauuuysannis dsanansathluld
IAnUeIANTUTELANAI 9 "Léfﬁﬂ’jﬁLLazLLU‘U'«i’waaaLLuugsmWﬂWiﬁﬁﬂUizﬂaulﬂé’aaé’ﬂwmzé’ﬁﬁg
mangUsznsvesuinnssy winssdufiny wwusassildasianiFomanssnunnanimandey
Meuen way Toya Soundy (Feedback) vesusiarduneulunsruiumsadisassduinnss

2.5 ANSASIVEITHEANAA MILAUNI
2.5.1 ANSASIVESLENAA LULE UL
1) 15985199 9L AUNY

1AT9a3199dUNY (Hair  Structure) nuwUatduy 2 @1y Ao duny (Hair  shaft)
Id 1 N A a . 13 ] PN ) Y v a
Dudwisenmilefises wazsnum (Hair root) Wudwiiilsogldnilsfsuy

1. wduny (Hair shaft) iWuwaddiuineudiliffinuazanuidndudiunsensn
29NUNUNATHY 1DUNUEARINYINNUI wusduUsEnaudy 3 Tu

2. 910Wy (Hair root) iluduiidedegluiiolovemilafisue Fallgunsamilou

a J 1 . . 1 a v [ [
naeAUINKAULTENTT sausINHY (Hair  follicle) maud1sanvassinuuilanwuzldsoanily
nsghzUadulnsaindinulugusisednefnEendt Hair bulb sinausseguugudaduile
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faste (Connective Tissue) Anunradsihilotudlululnssves Hair bulb Fenin Jauans
witay (Papilla)
fau dewsnuuusazsouteduUaeuvay 1 Suiaue YniGsdanuddguind

nswsyiulavonduny iseduduiiilafnuazdudszamundes vl disadsinruiing
WiguvsuiAneadlnavesuduien q aufithduilammunansadvesiuaisunainie
vierloly nuazrine msuaznanitalagliinissenivl vn 9 deusinwuazddeutiiiy
(Sebaceous gland) useuazsiuvieluaugniuIngyuy diea¥suhsiu (Sebum) penuvdedu
Tdunuseuusiun Fafupuinuuiedlammunansoutituaiahifuenudesiaululums
p3sfudnn frdeudituihauinniduly asilddunudanndGond auifufsenaduaning
nilswes¥auatidu (Oil Dandruff) I

Sebaceous gland

Medulla
Cortex Hair Shaft

Cuticle

Inner root sheath | = Arrector Muscle

Outer root
.

Matrix | =

-

- » Hair bulb

Dermal Papilla

AN 4 1A598571951n603 (Hair root)

fisn : http://www.cmicosmetic.com/articles_hair.html

2.5.2 nszuaumMsnasiawanidngdun
Wasuusemuasianiniliwan aziinszuluniseslsinaduselulusianie
N3£UIUNISA 1 A5RATUET (Absorption) 13u31nRRNIN g N IULTENTE LA

WenUSyulaiiouszuuvUdmanluIN1eY0LT

n3EUIUMST 2 M15ATER1881 (Distribution) Lileeingnszuaidontdd nszua
FonazthenlugilaBenndiuvesisnisinntisiesthdutuifidenluifesdintumndes
dedlananiiladodutuseniueudly

N32UUN15T 3 NsIABuLYAmMIen13Ya1881 (Metabolism) LiBlAnn1s
nszasludailabodiuing 4 wddrunisvessilunszuadendzgnitaniedsunyas

Tneoulwinfunazeivrzdunasduanslmidedusnnigndtesnine i
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NS¥UIUNISA 4 N15TUANY (Excretion) Lain1571181881La751901832 A0
duvaiueennelaansuargaasy

lunszuiun1si 2 N15NT¥R1881 NaeINTeIguaonienwd1819iinIs
nsza18lUds Fluid compartment 619 9 U9991971819A52BLAATU Ao 1denTieanaINala
a = d' (% Aa oA dy 1 J 1 Y <@ VY 1
waznsiaisuden lasiiedvizniiidenludssdiunig 9 wu du o aues naglasueineu
diuedeardu q wu naruilesieivaiely Rl lutfu Aeglasueauiu

=

Tunsalvoaduny 5908 (Hair root) L‘iﬂumuﬁﬁlﬁaa@mﬁaLﬁa%wﬁfqﬁim 3

D

[

AausInKU(Hair follicle) siausinuuwsiazsouaziiduuaeunan 1 duanayuil Falaiudfgy

wnsen1siasaAvlnvendununsisiludruniladanavidulssamunassinliansianin
anansanseeiidngsnigluavanegludunle

2.5.3 AUAIAYNITATIVATLENAN LUl U

nsaseasianinluduny deiduingnetuniadenlunisnsansenaaauin
yaradiansiandneglurenieviels fufuisildnga fie nmamsanluliaans Falldediin fe
SrezaTinTIanuUTEIL 3-7 'S’uvié’ammam%’jqqmﬁw LLa3%zﬁaamzﬁﬂunmﬁﬂuﬂwﬁ’u
widmiunreigiasaninnndunaiy idef fe

1. Mlinsudesdseidnsldenandndounds Wuszoziaruiunareiaula
FuiumuenvendunsiiiosnarsianinazdnlUasauluduny Saiaunmuseseluduny
dlowSouiisuiulaany

2. Mafiufmegnaudunuanunsavhldazain Mesenisiiiugua

3. mndsnsiiusethslusnadsfidanusovinla

4. Ausnwang ludeudidumiloutlaane

Fodu menseasaninludunydsanunsalfiluniosdefiddyeteddunis
fanuUseiRnislean@n

2.5.4 Fumaunaifiuiduns

1. maiusegnadunumsiiiunisingyanadildimniseusunsdaiuidus
ué Tnedaitumeluanuiifivaesdfounannnisdudiowasidoialunadids

2. dnmssuganudununienisnisiivuazAuuzilunisiivegsdnaunas
fiagvinsdafudunudesufofmudunounsfudunmesiuaisain Tnsaugaie
fazenndilairunsldnuilodaiuidun

3. gUnsalgadaiiuiduny Usznaume
1) Yagoinszawdmsuiuduny tnaniglugesusznoumeuruogiiey

vopduazifondmsusinidununsdifidunmeniiunii 3 lwufiuns

2) aunm security seal vise Wil vise wunmnilsln egdlnegnmils
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3) gaile

4) n3shng

5) lsfussiim

6) dayuneanaged

7) AvRany
4. nmstufinsgazdenuuntngesnseawd s uiudunaliday
5. Bafudunandidin vheduseu fi

1) Buduinuvesigniiuiduny
2) nsanTgazidenuureinsemudmiuiiudunaliasudiugndes fad

< ¥ 1 a o I A& ¥ = v A &
AULAUNY / AITNYTT (AUIBLIURLUAT)/ ATLAUIVLAULFUNUUUATYE/ IUNAU Y

Y

LAULEURL
3) LWANITENIAILNTEANBLIANDTDR
4) AnduNtluUSUEIUAUNABIATYY (posterior vertex region) wn kil

anunsadaiudunuluuinaild Tadndunuivsiiadu wideaiinsszyfiwmis

eXp @22

dunuuuAswendanulidaau
A U v I ! L4 14 I a Y/
5) ensgailowazdudunuilugelinnumunlauseanas 1 wisiuae vnudumny

g1WAUNIN 3 . WURLUAT ALY NI ALEUNLTALUUNDUYINNTA ALEUNI

AT 5 wansUsan UL uNY
6) sindundlnTavTisATYEINNTan MNANILEIVBIFUNIFUD1AABWINNTAR

PANYASWND LA LAUS UL AUNLTLEIND

=7k |

AN 6 LEAAINITARLAUNL
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7) ﬁ'sasimﬁumﬁgﬂﬁmLLﬁ’J%QﬂLﬁulﬁul,wiuaqﬁl,ﬁemmaé WieSnwann
warnandsanisvudou wereudadesnuuuilauvendunsliivindy Wanedlnady
wilsAsuzanniian)

8) MNwinulaeTndurLvsauTIMlauK R USRI UITaEUINYDY
wiuegilitloaumeed

9) Fanalinsamunninansveususgiifoumand

1%
AulauNy

dl gj U 1 ;% . . .
AMA 7 uanstunauniseiegsduntly Aluminium Foil

10) WuuKwegililsunadasnsavtauwdinaliuiu

AN 8 hanITunauNSAUSNYIFeE 1 EuNLTY Aluminium Foil
11) MuwsuegiifeuneedasnsaviladnaTanuuuIe?

<§ﬁ

] ) [ Y 1 £ .. .
AN 9 LEMITURBUNISINUSNEIRIBE 10 EUNLTY Aluminium Foil
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12) vssyegadunfiogluniuegiilleuroedatlugainseavdmsuiiu
WunuUaniinagagneaiieuauny security seal vise wdla w3e wniviald egrdla
a1l wazasanedeTeriiuidunuwag Tumnudunuiiulidaay

a o ¥ a .. . Y v & o [ @ 1
AR 10 wanmsudEuRLnvie Aluminium Foil wadanuadlilugansyaudmsuiudung
13) Juiinswaziduauugeinsyavdmsuiudunaligniosnsudou

AN 11 WEAPIS18AZLDUAMINTDINTEAHANTULAULAUNL

14) gasshetnadunseaiuinuliluanmuadeniiuis Tnalfulifigungives
wazvanidssanuasuanlaenss limsifumesadunslludiduniedesuruds osinetaiin
ALl

15) fhegnadunuilenazdonhliuiaiounsiiuinm

2.5.5 Fon1nsaasianwin lulduny

BunnthidunssndneieivihazarsudiialianaziBeaiian ileiesenisadin
mannandnfiegluduny antuiidunuinatamunszuaunmsnnafigainisiesjifing
roudngunouiiddyian Ao dndunninedosdioineiman sifimaluladdugaihminiidn
a5l afn Tins1eidsanansansiavansiandnldinnda 28 uiin Tnsuansnasinumias v
Iludunuiianslatne Wuduneuniuuinsgruainaniesiiofild lunisnsaa : Liquid
Chromatography-Tandem mass spectrometer (LC-MS/MS)
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LC/MS/MS
D)

—=
=

AT 12 wanap3es Liquid Chromatography- Tandem mass spectrometer (LC-MS/MS)

M191991 3 LAAINGUTVBILUALENTLENAATINTIV

NANVBIYILALATLENRAN YU AL ANTLANAA
Opioids 6-monoacetylmorphine, Morphine, Codeine
Amphetamines Methamphetamine, amphetamine,

Methylenedioxymethamphetamine(MDMA),
Methylenedioxyamphetmaine (MDA)

Cocaine Cocaine, Benzoylecgonine

Benzodiazepines Alprazolam, Diazepam, Nordiazepam, Oxazepam,
Temazepam,Clonazepam,7-aminonitrazepam,
Nitrazepam, 7-aminoflunitrazepam,

Flunitrazepam

314 9 Ketamine, Methadone, Oxycodone, EDDP

2.5.6 MadmsasivastanAnludunalulszenald

nsthmsasaeasandniuduns Uldlunstesunsndululdasianing
vosfnuazievulugulnuarousiinuazie 1wy nsufilanazduaseunnuasienivy Joya
aaaaﬁmutﬁﬂLLazmeuﬁgﬂﬁwLﬁuﬂﬁiuamuﬁﬁaﬂﬁaﬂium (ﬂsuﬁﬁaﬂmsauﬁmmzLsn'ssuu,
2562) faus U 0.7.2560-2565 wugruauRsieafusandafuiuedisdeiior mnifusesas
45.51 vosgruauAneuelul w.m 2560 ifisdudosas 38.45 Tud wa. 2565 nsufidauay
Aunseaiinuazienvu Jadumiisanuiimuauguafinuasiennvudifesmingeiniiuie
i%uﬁﬂLLfﬂﬂﬂﬁﬁﬂﬁuWﬂLﬁﬂ/LEJW’J%uﬁﬂﬁaﬁﬁ’lﬁv\l’mwﬂﬁﬁ’ﬁuﬂ’]iﬁlﬂ@‘Uill Fedndudodl
nszuUIUNIsUNUn ﬁuvﬂﬁmmzaumqmmﬂwwﬂzymmﬂ%’mLawamauﬁmmmmwumdwﬁ
sudsdesdinaihszte edestunisnduldiandr uenani Sefesdinisiauinszuiunis
thmeghaeilles tieliiuseanunsailiymenanialutiogiu Afnsunsszuinduaniig
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sufedesiuiviunginisainsldonaninvesinuazionivu Aiinsdsuudasldainifa
Fanud Smsndulildnandasiseninedildulenanduluieutiu vieeenluvhauneuen
anumuay iesannsuiminiinisvgaldeanin 1-2 funeunduitunluaniuaiuam
g lilanunsanmianululaangle

nauidauazAuesasfnuaziemyuislesuiionuaniuiiivemans Tunstawn
aaunnnstesiuwazunlelayymenandsaliianuassuaguiymsasnginisal nsldenansa
yoafinuazienvusyinaiihiumsiineusy Taedavinlassnismsrafigadmansiandinanniduny
Ju Fansnsnigaimarsiandnandunaiiunisnmamaian et sianfnaniduny
YounuazETUTunszuIuMIiItneanda wazdsoglumnumunuguavesaudinuas
ousy 1uABnsmsIafigiuudlv Tnsendendnmasmainenmanslinausiusdeiold aunsa
LenaTIIMEsEnAalinaeUsean amnsanuingneuliuiunussesaivionuaNe
vauduniilinswgalunsidaisianda aunsadimanisnsiaigatanldlunisdudu
waAnssufinuazienvy ievaslimsusuuaunsquaiiniuasandesfvanniyniuaz
fanumnzaudsty wardannsodulfiaiumnsnisddewsudliifnuagiensumu
ndulUldansiandionn

2.6 aavulfmeAEns
2.6.1 ANYULVIMIUILIY

anUuiliivemans L“fJumiammmﬁamsﬂéfﬂizmmqaﬁiim i’]’m&’jﬁ{ummwwiwﬁ'@ﬂa
MSUUIEILTITNT NTENTERETIN WoTuil 9 ganay 2545 Slgruslfisuinnsuvosnsznse
yAsssy lnssuufuRauedradunenisidletud 2 funew 2545 GulviuinisdAnwuinig
dlofudl 5 furnau 2505 Mmsdedsantuiivenmans Dulumusgessuyguisetandnsive
W, 2500 3w 75 ARElRlsgaualiiinsuFRmungneduasesdviuazidi nmuosyana

IATTUVUYBINTEUIUNITEASTTUTIATUTEANT NN LAZE1UIANEATITULA
UszyrvuldegresamSasiniioniu vusifeidudesaussnauuleuigvssiguianie
Tnoaniz3guusililoasessant Wotudl 26 nuaud 2544 FunsiamnszuIunsyRssy
uazmsUfsungmane Fes 1ssansdnlassainsgnssgsssulvtiunumuaswiiiaseungy
nszuINnsefsssueszuuliiiussAnsameuduidfinermansi auddyedieds
Tunszviunisgisssudidesdininidinssviiiauadnwmndssuunsanafundngiumg
I mansfifaunmindoie szvilinszuiunisyfsssuiiuszansam dnszviniinfaz
gnaslnuanunguine dsavagianuasuidsuiesdu esnilagiuafiongyinssusig q
ninuguLsIdu n1sduilaneruyeaaldenailiieuiauiadneldifud ndngrumig
Inermansazindnnsuagiinugniesindeiioninnimetuyana feiu msdndsaniii
TAnermansisglinuidiingreansvesivedivssans amdganuduninsgiuaina
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1 v

wndeu waziduusslevineussmaulagsiunenn Inefinnuasyinniimadinemeansuay

walulagidiudAyed198renszsuIun1sefsssuuazn1sigauteLniagse Wied1wieny
gRsssuliAnTL auplsdnlidusnislusuiiinenmanshiunginesdeatunsnilusiunasn

(%
Y

MdLaS AR NURUTRIngmansulaasgivaina Eanduliiineimans, 2562)

2.6.2 runantiil

aunsyssaAnsiius msdudfiivenmans w.a. 2559 Feiinadiiulddonu
daanfudsnidlusivisayunwnduduly Aofuil 5 Gsmew 2559 Tneivualiaaniu
futhilumslisnisuardnaunuduiiinemanslaslisndsnudeteludde

(1) FremdenaratuayunisduaiuaouaiuLagnIfiuafotginudidmig
TGRIVACE R RVHEEEON

(2) Wusmsmuidiinermans ilonsAuasesdvBuyuery Mss1eANNERsTIY
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