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Abstract:

Factors Predicting the Quality of Life among Elderly People Aged 70 Years and Older

in Bangmulnak District, Phichit Province

Prapimporn Sengchuen, M.P.H.; Wutthichai Jariya, Dip. Health Services Management
Faculty of Public Health, Naresuan University, Phitsanulok Province, Thailand
Journal of Health Science of Thailand 2024;33(Suppl 1):S3-515.

Corresponding author: Prapimporn Sengchuen, Email: prapimporns62@nu.ac.th

This cross—sectional descriptive research aimed to study the levels of quality of life and the factors
predicting the quality of life among elderly people aged 70 years and older in Bang Mun Nak District,
Phichit Province. The samples were 304 elderly people aged 70 and older selected randomly by multi-
stage sampling. A questionnaire with reliability values ranging from 0.701 to 0.883 was used for data
collection and it consisted of the sections on behavior, environment, health, and quality of life. The
data were collected in September 2021. Descriptive statistics and stepwise multiple regression analysis
were used to analyze the data. It was found that the overall quality of life among elderly people aged 70
years and older was at middle level (Mean=2.220, SD=0.430). The four components of quality of life
including physical health (Mean=2.128, SD=0.406), mental health (Mean=2.361, SD=0.508), social
relationship (Mean=2.095, SD>0.05), and environment (Mean=2.335, SD=0.486) were at the middle
level. Factors predicting quality of life among elderly people aged 70 years and older consisted of daily
living ability (b=0.839, p<0.05), sleep behavior (b=2.061, p<0.05), participation in community
activities (b=4.115, p<0.05), food consumption behavior (b=2.206, p<0.05), and depression
(b=-6.542, p<0.05). Such factors could predict the quality of life among elderly people aged 70 years
and older up to 21.20 percent. Therefore, the results of this research could be used as information to

develop policies and operational plans to promote a better quality of life among elderly people.

Keywords: older people; quality of life; Barthel activities of daily living (ADL)
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Abstract:

Conceptual Framework for Immunization of Phiman Primary Care Unit
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Immunization through vaccination to prevent disease is necessary and very important to reduce
morbidity and mortality in children. Children’s illnesses not only affect the children themselves and their
family, but also the society and the nation as well. This study aimed to develop a conceptual framework
for immunization in order to reduce morbidity and death rates among children in Phiman primary care
unit of Satun Hospital, Stun Province, Thailand. A concept was developed from a review of relevant
literature and models by integrating three standards in immunization work which included: (1) vaccine
management standards and cold chain systems, (2) quality standards for vaccination services, and (3)
standards for recording information in the immunization work; together with the application of systems
theory including inputs, processes, and results, in the context of the Phiman primary care unit. The study
was conducted during December 2020 to May 2021. There were 490 samples of children guardians,
health care volunteers, teachers of child development centers, Islamic leaders and Phiman PCU staff. The
results of the study after the implementation of the conceptual framework revealed that the knowledge,
attitude, awareness of vaccination and satisfaction with immunization services for newborns were all in-
creased, particularly the knowledge and attitude which were significantly improved (p<0.01). Thus, the
framework should be wider utilyzed in order to properly manage child vaccination program which will
eventually protect children from vaccine preventable diseases. In addition, the framework can become a

component for developing policies related to the management of immunization clinics.

Keywords: conceptual framework; immunization; Phiman Primary Care Unit
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Development of a Model for Psychological Strengthening of Children Affected by Horrific Incidents

in the Southern Border Province, Khok Pho District, Pattani Province

Jumnong Kaewnawee, M.N.S.; Darunee Madteh, B.N.S.; Saowaros Rattanaphaiboon, B.N.S.
Khokpho Hospital. Pattani Province, Thailand
Journal of Health Science of Thailand 2024;33(Suppl 1):S24-S34.

Corresponding author: Jumnong Kaewnawee, Email: pang_je@hotmail.com

Abstract: The unrest situation in the southern border provinces is a shocking incident creating nightmares and
behavior changes which needed to be taken care, particularly among children, in order to romotes mental
strength to erase the wounds in the heart and grow into a quality adult. The purposes of this research
were to study the situation and develop a model that could be effective in psychological strengthening of
children affected by the traumatic incidents in the southern border province. There were 3 steps in the
process: (1) study the situation, problems and needs, which was conducted among 14 people purposively
selected to participate in a group discussion; (2) develop a model for psychological strengthening of
affected children by using the results of the research in the step 1 and reviewing the draft literature into a
format through the examination of 3 experts; and (3) study the effectiveness of psychological strengthening
models among 27 samples using a single-group before—and-after trial with the application of Wilcoxon
signed rank test statistics. It was found that most of the affected children were males (64.29%), with
the age of 6-10 years old (64.29%), and all of whom were Muslims. All of them experienced unrest
from the explosion in front of the school. Such incident had an impact on the mind which was expressed
through fear, regressive behavior, nocturnal enuresis, easily irritable, panick unwilling to depart with
parents, and lack of concentration. As an outcome of this study, the LOVE model was proposed which
consisted of L: Leader & Multidisciplinary team, O: Observation, V: Valuable, and E: Emotion. After
using the model, the undesirable symptoms were significantly reduced (Mean=12.96, SD=2.67)
compared to the level before the application of the model (M=22.81, SD=3.15), (p<0.05).

Keywords: mental strengthening; affected children, traumatic events
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Abstract: The objectives of this study were to assess knowledge of caregivers in caring for the elderly’s health,
and to improve their health literacy on the care for the elderly’s health, as well as to compare the health
literacy before and after using the training program. The samples were 150 caregivers for the elderly
in Khun Han District, Sisaket Province, selected by purposive sampling. Data were collected between
April - May 2023. The tools used in the research were program to develop health literacy in caring for
the elderly, covering 6 parts including: (1) general information, (2) access to health information, (3)
understanding health information, (4) health data analysis, (5) application of health information, and (6)
knowledge in caring for the health of the dependent elderly. Content validity was checked by 5 experts;
and the confidence was tested using Cronbach’s alpha coefficient formula with the score of 0.87. Data
were analyzed using descriptive statistics: frequency distribution, percentage, mean, standard deviation
and compare the means before and after the operation using inferential statistics, the paired t-test. It was
found that most of the caregivers (89.30) had high level of health literacy, with an average health literacy
score of 34.62 (SD=5.12). Most of them (81.30%) had high level of knowledge in accessing health
information, with the average score of 8.95 (SD=1.44); 82.00% had high level of knowledge on health
information, with the average score of 8.95 (SD=1.55); 79.00% had high level of knowledge on health
data analysis, with the average score of 8.29 (SD=1.97), 79.00% hid high level of knowledge on the
application of health information, with the average score of 8.16 (SD=1.85), and 93.3% had moderate
level of knowledge in health care, with the average score of 13.22 (SD=1.51). After using the program
to develop health literacy in caring for the elderly by caregivers, the samples were significantly more

knowledgeable in taking care of the elderly (p<0.05).

Keywords: elderly caregivers, health literacy, dependency
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Abstract:

Development of a Public Health Emergency Management Model for

the First Emerging Disease Case in Nakhon Pathom Province

Darunee Phosri, M.Sc.; Akkalak Aiempradit, M.P.H.; Akekapon Semachai M.Sc.
Nakhon Pathom Provincial Public Health Oftfice, Nakhon Pathom Province, Thailand
Journal of Health Science of Thailand 2024;33(Suppl 1):S44-S55.

Corresponding author: Darunee Phosri, Email: kaimooham99@hotmail.com

The objective of this study was to develop a knowledge package for the management of health
emergency situations at provincial level, which could be useful for administrators and implementers to
use as management guideline in the events of emerging public health situations. The study was conducted
using a research and development approach, divided into four phases: situation assessment, development
of management package, implementation, and evaluation. The research led to the creation of a new
2P1D2R model, which includes the following components: Prevention and mitigation: assessing the
situation, monitoring developments, communicating, publicizing, updating knowledge, and sharing factual
information with the public. Preparedness: developing networks, communicating surveillance guidelines,
rehearsing plans, preparing ICS systems, laboratories, patient care facilities, determining management
guidelines for at-risk contacts, and establishing a system for accurate and rapid reporting. Detection: all
public and private hospitals are equipped to conduct surveillance, screening, and detection of emerging
diseases, involving close supervision, rapid diagnosis, and laboratory confirmation. Response: establishing
a response center, procuring and managing resources, coordinating the mobilization of medical and
public health personnel, and organizing a rapid mobile surveillance and investigation system to

effectively control the disease. Recovery: focusing on rehabilitating the mental health of infected individuals
and their relatives, aiding them in returning to normal life with support from mental health teams. The
satisfaction assessment of the approach indicated a high level of satisfaction, suggesting
that it could serve as a model for other provinces facing similar emerging disease crises
in Thailand. The recommendations include promoting the ICS (incident command
system) curriculum, increasing laboratory capacity for disease detection across health districts,
and providing continuous training on disease surveillance, investigation, and control for

provincial-level implementers.

Keywords: knowledge development model; emerging diseases; disease control
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Abstract:

Effectiveness of Acupuncture for Treating Stroke: a Retrospective Study
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The objectives of this study were to assess the effectiveness and safety of acupuncture in treating
stroke. This study was a retrospective study from medical records of stroke patients in 5 hospitals in
the public health regions 3 to 6 (Nong Chang Hospital, Bangkruai Hospital, Luangphorpern Hospital,
Krathum Baen Hospital, and Phanatnikhom Hospital). The study samples were stroke patients (ICD-
10: 160-64) purposively selected from those who were treated and had passed the crisis period within
6 months and had been treated by acupuncture treatment in combination with standard treatments during
October 2020 - June 2021. The general data of the samples were analyzed using descriptive statistics (fre-
quency and percentage), Barthel index and other assessments of each patient were analyzed using pair
t-test and the statistical significance was set at 95 percent confidence level (p<0.05). The resulst showed
that there were 74 subjects who met the criteria, with the average age of 60.8 years old. Most of them
were males (67.6 percent), in the age of 51 - 60 years old (36.5 percent), and 71.6 percent used the
national health insurance. There were 95.9 percent of the patients with hemiplegia and received acupunc-
ture treatment within 13.78 days after getting stroke, up to 12.34 times on average (SD=8.18). The
results of the assessment of the ability to perform daily activities using Barthel index (BI) were signifi-
cantly better after acupuncture treatments, with the index increased 3.78 points after getting acupuncture
treatment (p<0.05), and none of the patients got decrease in the Barthel index. The motor power assess—
ment of the patients at level 0-4 showed increase score after acupuncture treatments. Minor side effects

were observed in 12.2 percent of the patients, which were mainly needle puncture contusion.
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Development of COVID-19 Screening Process with Mobile Chest Radiography Service
in Integration with the Online PACs
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Abstract: Chest radiography is crucial for the diagnosis and treatment of COVID-19-induced pneumonia. This
action research aimed at examining the situation and factors impacting the chest X-ray screening service.
The study involves three phases: phase 1: identification of factors and problems in radiology service;
phase 2: development and administration of the framework with digital radiography mobile (DR) system,
combined with online film reading on the ‘Radio Volunteer’ digital platform; and phase 3: evaluation
of screening process performance. In the epidemiological scenario of Kosum Phisai district, the daily
infection rate has surpassed 40 cases (6.25%), the conventional computed radiography (CR) manifested
tardiness in coping with escalated number of patients, necessitating the engagement of two personnel per
screening cycle. Furthermore, certain cases encountered delays due to radiologist interpretation require—
ment. After implementing the new framework, we reached the maximum screening capacity up to 116
cases per round, equivalent to 14.5 cases per hour. This not only diminished the delay of the acquisition
but also demonstrated the operational efficiency with a singular operator. The radio volunteer online film
interpretation system processed a maximum of 98 images within 12.25 minutes, reflecting a velocity of
8 images per minute, before quick interpretation the severity of pneumonia by the volunteer radiologists.
In July and August, category 4 and 5 patients totaled 36 (18.94%) and 74 (15.10%), respectively.
This intervention enhanced the efficiency of the chest X-ray screening process for medical emergency

responsiveness accommodating the escalating caseload.

Keywords: COVID-19 screening; radio volunteer; mobile chest X-ray
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Cost Effectiveness Analysis of Diabetic Foot Ulcer Treatment Using High Power Laser Compared to Conventional Treatment
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Abstract: This study aimed to assess the cost and effectiveness of high power lacer treatment for diabetes foot
ulcer compared to conventional treatment. It consisted of 2 steps: firstly, investigated cost and effective-
ness of 30 patients with conventional diabetic foot ulcer treatment at outpatient department, Banglamung
Hospital. The activities based costing (ABC) with healthcare provider perspective was applied to calculate
the costs of treatment. The wound surface area (WSA) was evaluated on effectiveness of the treatment.
The second step with cost effectiveness analysis using decision tree model was applied to compared
on conventional treatment with high power laser treatment on diabetic foot ulcer. The effectiveness of
was measured by WSA and amputation. Incremental cost-effectiveness ratio (ICER) was presented. It
was found that the total direct cost and unit cost of conventional diabetic foot ulcer treatment were baht
10,067.34 and 437.71, respectively. Additionally, the total direct cost and unit cost of amputation were
baht 34,623.79 and 4,946.26, respectively. The conventional diabetic foot ulcer treatment was statis-
tically significant to reduce wound surface area. The incremental cost effectiveness ratio on high power
laser presented at 0.000034 on the WSA reduction and amputation. Therefore, the high power laser is

recommended to improve the WSA in diabetic foot ulcer.

Keywords: diabetes mellitus; cost effectiveness analysis; diabetic foot ulcer; high power laser, conventional

treatment
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-2 1.43 -1.65-4.53 0.36 1.17 -1.47-3.82 0.38
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Abstract: Poisson regression is divided into two types which are Poisson for count and Poisson for rate; when
considering dental caries, susceptible tooth and host, substrate, and bacteria including exposure time are
the risk factors. Researcher should consider the impact of the exposure time before conclusion. However,
if the researcher does not have this information, age or number that can identify the association with
exposure time can be put instead of this variable. This study is a part of the study on “the Association
Between Daily Pocket Money and DMFT among children aged 12 years in a primary school at Khumuang
District, Buriram Province” which data had over-dispersion and 11.37% of zero outcomes, the researcher
considered the total number of teeth in the mouth as an offset and using the zero-inflated negative
binomial regression (ZINB) which is a part of Poison statistics for the research question. As a result, the
previous study researchers used ZINB to analyze the data but they did not identify that the analysis was
by count or rate then the objective of this study was to assess the precision of estimation between ZINB
for count and ZINB for rate and compared the standard error between the two methods in dental health
research. The results found that the parameters in the ZINB for rate model had more precisions than the
parameters in the ZINB for count model. Moreover, ZINB for rate could estimate standard errors less than
the ZINB for count. The prominent feature of the zero-inflated negative binomial regression (ZINB) is
that it is a “mixed effect model”, which estimates the parameters in both fixed effect and random effect

and thus reduces the standard error of estimation.

Keywords: Poisson regression; ZINB; estimation; standard error
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Ui B 4.50+6.15  0-21  3.50  3.80+5.16  0-16  1.50 0.759
Ui C 3.60+4.93  0-16  1.50  5.00+7.80  0-22 1.50  0.848

* Mann-Whitney U test
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Chlorhexidine 3.30+4.42 0-15 2.00 3.80+5.16 0-16 1.50 5.00+£7.80 0-22 1.50 0.558

* Friedman test
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p-value* 0.676 0.470 0.762

* Kruskal-Wallis test
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p-value* 0.596 0.246 0.258

* Kruskal-Wallis test
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Abstract: Ultrasonic scaling is the greatest producer of contaminated aerosols and splatters. This study aimed
to compare the efficacy preprocedural rinsing with herbal lesser galanga mouthwash and 0.129% chlor-
hexidine gluconate in reducing bacteria during ultrasonic scaling using a magnetostrictive scaler and to
evaluate the remaining aerosols after ultrasonic scaling. Twenty subjects were recruited: ten were assigned
to the herbal lesser galanga mouthwash experimental group and the other ten to 0.12% chlorhexidine
gluconate control group. Blood agar plates were placed to collect bacterial sampling in 2 same size
experimental rooms at the 3 designated sites, at 4 intervals: i.e., 30 minutes before ultrasonic scaling,
during ultrasonic scaling, and 30 and 60 minutes after ultrasonic scaling. The results showed that there
was no difference between the mean of bacterial counts during ultrasonic scaling at all three sites in both
groups, (p>0.05). In addition, the average samples of bacterial counts were reduced at 30-minute after
ultrasonic scaling at all three sites of both groups (p<0.05), but no difference between the counts for
the 60-minute after ultrasonic scaling interval (p>0.05). This study indicated that the efficacy of the
herbal lesser galanga mouthwash and 0.12% chlorhexidine gluconate as a preprocedural rinse in reducing
bacterial aerosol produced was not significantly different; and there was significant reduction in bacterial

counts after ultrasonic scaling 30 minutes (p<0.05). The advantage of this study is to demonstrate that

the dental teams and patients have a choice for using herbal mouthwash.

Keywords: bacterial aerosols; chlorhexidine mouthrinse; herbal lesser galanga mouthwash; preprocedural rinsing,

ultrasonic scaling
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Assistive Devices Used in Daily Living, User’s Satisfaction and Psychological Impact

on the Devices of Persons with Mobility Disabilities

Apinchapat Kongkerd, M.Sc.*; Busakorn Loharjun, M.D.; M.Sc.**; Puenthai Thephmontha, M.D.*;
Sarinee Kaewsawang, Ph.D.*; Suleepun Solunda, M.Sc.
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Corresponding author: Apinchapat Kongkerd, Email: kongkerd_phatch@yahoo.com

Abstract: This survey study aimed at studying the use of assistive devices, user’s satisfaction with devices and
services received from governmental sectors, and psychosocial impacts on the devices of persons with
mobility disabilities. Altogether 418 participants were included from 10 provinces following the mul-
tistage sampling. A questionnaire, the Quebec user evaluation of satisfaction with assistive technology
(QUEST 2.0) and the Psychological Impact of Assistive Devices Scale (PIADS) were administered.
The results showed that the top-four assistive device types used by the participants were wheelchairs
(60.77%) walking aids (46.41%) cushions (13.40) and lower limb prostheses (11.729%), respec-
tively. The participants were quite satisfied with the assistive devices received from governmental sectors
(mean 3.67, SD 0.77) as same as services (mean 3.59, SD 0.92). Weight, durability, and efficiency
of the devices were at lower satisfaction level than other items of assistive device issues. Considering
service issues, service system, repairs and maintenance services, and follow up were lower satisfaction
level than other items. Additionally, 66.15% of the participants indicated that the assistive devices had
positive psychological impact. 23.26% of those indicated that they had no impact. Other 10.60% of
them specified that they had negative impact. Regarding different types of devices that the participants
use, it showed that all of those had positive psychological impact on the tree sub-scores (competency,
adaptability and self-esteem). The results may be taken into consideration for improving assistive device
service system to response to user’s needs. Development of repair, maintenance and follow up services

might support persons with disabilities to use assistive devices continuously and efficiently.

Keywords: persons with disabilities; assistive devices; activity of daily living; satisfaction; psychological impacts
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Abstract: Stroke is one of the major health problems in Thailand. The use of intravenous alteplase has
been the standard treatment for acute ischemic stroke FAST track; onset <4.5 hours, which Bangpa-
kong hospital defines the patient whose clinical suspected of stroke with onset time <3 hours as stroke
FAST track. During the COVID-19 situation, screening for COVID-19 infection has been done in all
patients before referred to Center Hospital. This study was to compare onset—to-door time and to find the
prevalence of acute stroke FAST track patients before and after the pandemic situation of COVID-19.
A cross-sectional study was performed by using secondary data of the stroke FAST track patient in the
emergency room of Bangpakong Hospital between October 2019, and September 2021. The general
demographic data were analyzed with descriptive statistics, nominal variables by number and percentage,
and was correlated with Chi-square test. The difference in onset-to-door time before and after the
COVID-19 situation was analyzed by Mann-Whitney U test. Statistical significance was recognized at
a p-value<0.05. The prevalence of stroke FAST track was higher after COVID-19 pandemic
which was 77 and 63 respectively. Onset-to-door time before and after COVID-19 were
93.7+60.44 minutes and 114.5+58.78 minutes respectively which statistical significantly
increase (p<0.05). Onset time were significantly difference, 64.05+43.80 minutes and
86.17+51.531 minutes respectively (p<0.05). Refer time were not different between two
groups, 29.65+29.37 minutes and 28.99+43.81 minutes respectively (p>0.05). Onset-
to—door time before and after COVID-19 were statistical significantly increase due to the

longer duration of onset time while the refer times were not different between the two

groups. The prevalence of acute stroke FAST track was higher after COVID-19 pandemic.

Keywords: onset-to—door time; stroke; stroke fast track; pandemic situation; COVID-19
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Abstract:

Postoperative Analgesia Efficiency Comparison between Local Infiltration Analgesia and

Adductor Canal Block for Postoperative Analgesia in Total Knee Arthroplasty

Satabongkot Tangtong, M.D.; Nipa Banrai, B.N.
Division of Anesthesiology, Phichit Hospital, Phichit, Thailand
Journal of Health Science of Thailand 2024;33(Suppl 1):S127-S135.

Corresponding author: Satabongkot Tangtong, Email: satatangtong@ gmail.com

Post operative pain after total knee arthroplasty (TKA) ranging from moderate to severe can impact
the recovery process and physical therapy. Local infiltration analgesia (LIA) and adductor canal block
(ACB) have been identified as promising methods for pain control. We aimed to compare their efficacy
and outcomes in patients undergoing TKA. In this This prospective randomized controlled trial involved
82 patients undergoing unilateral total knee replacement surgery according to a predetermined schedule.
They were divided into two groups, with 41 patients each: LIA group and ACB group. Primary outcome
was total morphine consumption over postoperative 24 hours. Other comparating variables included visual
analog pain scale, time to first and total dosage of rescue analgesia, and postoperative nausea and
vomiting. It was found that the first 24 hours tramadol consumption in the LIA group was statistically
significantly higher than in the ACB group, which was 60.98 mg and 23.17 mg, respectively. The
time to first request tramadol in ACB group was significantly lengthier than in the LIA group, which
was 1,226.10 minutes and 913.17 minutes, respectively. The median pain scores during the 12 and
24 hours post-operative of the LIA group were statistically significantly higher in the ACB group.
Thus, ACB is more effective in controlling postoperative pain within the first 24 hours after total knee

arthroplasty.

Keywords: adductor canal block; local infiltration analgesia; total knee arthroplasty; postoperative analgesia
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Abstract This quasi-experimental study aimed to compare surgical waiting time and blood transfusion in ectopic
pregnancy patients before and after implementing the Fast Track Clinical Practice Guideline (CPG) at Hatyai
tertiary hospital. The study involved 136 women diagnosed with ectopic pregnancy, confirmed through
clinical signs, ultrasound findings, and pathology, between January 2023 and July 2024. The CPG, imple-
mented in October 2023, applied lean principles to standardize preoperative protocols and reduce waiting
times. Surgical waiting times and blood transfusion rates before and after CPG were analyzed with Wilcoxon
Rank Sum test, and Fisher’s exact test or Chi square test as appropriated,with significance at p<0.05. The
implementation of the Ectopic Fast Track CPG significantly reduced median surgical waiting time from 97
minutes to 55 minutes (p<0.05). Although the reduction in median blood loss from 500 mL to 425 mL in
the post-CPG group was not statistically significant, it influenced significantly lower requirement for postop-
erative blood transfusion from 55.6% to 37.5%. Overall, the amount of blood loss did not contribute to severe
complications such as hemorrhagic shock (11.8% vs 8.1%) or acute renal failure (1.4% vs 3.1%). Overall,
the Fast Track CPG effectively shortened waiting times and reduced the need for blood transfusions in ectopic

pregnancy surgeries.

Keywords: surgical waiting time, ectopic pregnancy, clinical practice guideline, lean management
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Introduction

Ectopic pregnancy, commonly located in the
fallopian tube, necessitates early detection for mini-
mally invasive surgery or methotrexate treatment, while
unstable cases require urgent surgical intervention.” ™
Advances in socioeconomic conditions and lifestyle
changes have improved the management and reduced
mortality rates of ectopic pregnancies. This highlights
the importance of better treatment guidelines and
customized strategies in lower sociodemographic
regions to further reduce incidence and improve
outcomes.>"

A previous study in Thailand reported an incidence
of 9.3 per 1,000 live births, with 25% experiencing
hypovolemic shock.® At Hat Yai Hospital, a two-year
review found 219 ectopic pregnancy cases, 15 (6.8%)
of which had hypovolemic shock. Inadequate prepa-
ration and management led to diagnostic and treatment
delays. Thai Healthcare Accreditation Institute (HAI)
classifies ectopic pregnancies as high-risk patients,
necessitating timely, safe, and appropriate care and
procedures in line with professional standards.‘®
Inconsistent care and transfer protocols among network
hospitals further delayed surgery within the critical
window, causing severe complications, increased blood
usage, and higher litigation risks, impacting patient
and family satisfaction.

The use of lean methodology in healthcare can
reduce waste, increase speed, and improve service
efficiency.m’w) Implementing lean in emergency rooms
has significantly reduced waiting times for hospital
admissions, shortened patients’ length of stay by 309
within three months, decreased the percentage of
patients leaving without treatment from 6.5% to 0.3%,

and increased patient satisfaction from 249% to

89.9%.%" In orthopedic surgery care, fast-track
systems have reduced costs and improved care
quality. These findings contribute to the evidence that
adopting Lean Six Sigma optimizes care and surgical
pathways.(g’lz) A study at Buriram Hospital found that
using fast-track ectopic pregnancy flowchart care map
in hypovolemic patients reduced diagnosis and
surgical waiting times from 60 minutes to 34 minutes
(439% reduction)within 2 years of implementation,
enhancing care efficiency.(13)

Clinical Practice Guidelines (CPGs) aim to guide
evidence-based decisions, standardize patient care,
improve provider performance, set practice standards,
and reduce variability. Numerous studies have demon-
strated that proper application of CPGs enhances
disease outcomes, increases survival rates, lowers
mortality, improves care quality, and boosts cost-

(1415 Key factors that enhance guideline

effectiveness.
adherence include access to relevant guidelines at the
point of care (87%), greater emphasis on guidelines
during training (82%), and transparency regarding
physicians’ commercial affiliations (62%)."® CPGs
should be consistently revised by a diverse panel
of specialists and non-specialists. Updates should be
based on consensus, patient preferences, evidence
certainty, benefit-risk analysis, and cost consider-
ations."”

Managing patients with ruptured ectopic pregnan-—
cies requires prompt and effective intervention accord-
ing to hospital standards. Implementing Hat Yai
Hospital’s unified fast-track protocol for ectopic
pregnancies aims to enhance diagnosis, laboratory
testing, initial treatment, and readiness for transfer

from network hospitals or emergency rooms. Improved

communication through LINE and phone helps stream-
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line processes, reduce redundancy, ease ER congestion,
and enable immediate surgery for hypovolemic shock.
This approach ensures patient safety, satisfaction, and
adherence to Thailand Healthcare Accreditation stan—
dards, with our team committed to performing surgery
within 30 minutes for hypovolemic shock and 60
minutes for urgent ruptures.

The purpose of this study was to assess the effec-
tiveness of the CPG by comparing surgical waiting
time and blood transfusion in patients with ectopic
pregnancy before and after implementing the Fast Track

CPG.

Methods

This quasi-experimental study, approved by the
Hatyai Ethics Committee (HYH EC 103-66-01),
gathered data from women diagnosed with ectopic
pregnancies who underwent surgery at Hatyai tertiary
hospital between January 2023, and July 2024.
Diagnoses were determined based on clinical signs and
symptoms, ultrasound findings, and histopathological
confirmation. The patients were categorized into two
groups: those treated before and after the implemen-
tation of the CPG. The Fast Track Ectopic Pregnancy
CPG, based on the standards of the Royal Thai College
of Obstetricians and Gynecologists, was created through
a consensus among specialists in obstetrics, gynecol-
ogy, emergency medicine, and anesthesiology. It
includes preoperative patient preparation such as his-
tory, physical examination, lab results, and chest
X-ray, and has been in effect since October, 202 3.
The CPG changes the communication methods and
preparation for patients by enhancing communication
channels to provide more detailed information. It re-

quires preoperative lab tests and chest X-rays to be

completed and ready for the operating room, reducing
waiting times and the back-and-forth movement of
patients. Results can be sent via an official line, al-
lowing the gynecologist and anesthesiologist to eval-
uate and proceed with surgery immediately upon the
patient’s arrival, as shown in Figure 1.

A surgical approach was chosen for patients with
clinical rupture, peritoneal irritation, hemodynamic
instability, or intraabdominal hemorrhage on ultra-
sound. Surgical methods depended on the extent of
tubal damage and fertility preservation goals. Extensive
damage necessitated salpingectomy, with additional
tubal resection if sterilization was desired. In cases
without tubal distortion, the pregnancy material was
removed to achieve hemostasis and provide necessary
blood replacement.

The sample size for the pre-test and post-test of
ectopic pregnancy patients, with an incidence of ap-
proximately 100 cases per year, was determined
using pilot study data from retrospective records.
Average surgical waiting times before and after im-
plementing the Fast Track CPG, for 59 cases before
September and October 2023, were 189 minutes
(S.D.172) and 107 minutes (S.D. 70), respective-
ly. Using the G*Power program 3.1.9.7 with an alpha
of 0.05, power of 0.9, and effect size of 0.62, the
required sample size is 60 cases per group.

The inclusion criteria comprised all women diag-
nosed with ectopic pregnancy who underwent surgical
intervention at Hat Yai Hospital. Patients were ex-
cluded if the time from the surgical decision to entry
into the operating room was not recorded.

Data Analysis and Statistical Methods

The patient’s characteristics and clinical informa-

tion collected including obstetric history, risk factors,
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Figure 1 Flow management of ectopic pregnancy
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4. Consider uncross matched blood transfusion
before sending to the OR
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assess the patient or decides to send the
patient directly to the OR.

Emergency
1. Setup **Emergency OR**

2. Notify stretcher staff, anesthesia team, and emergency OR team
3. **PpPatient arrives at the OR within 30 minutes** (without waiting for blood test results)

OR Setup

signs and symptoms, investigations for diagnosis, and
results of treatment were analyzed using descriptive
statistics, reported as frequency and percentage.

For continuous data, the normally distributed data
were presented in mean and standard deviation, while
non-normally distributed data were presented in
median and interquartile range (IQR). For categorical
data, the Fisher’s exact test or Chi-square test was
used.

In the evaluation of the CPG Fast Track Ectopic
Pregnancy, we focused on changes in surgical waiting

time before and after the implementation of the CPG.

Additionally, the evaluation included a comparison of
blood usage rates before and after implementing the
CPG, aiming to identify significant differences attrib-
utable to the new guidelines.

Surgical waiting times and before and after im-
plementing CPG were presented in median and IQR
and compared using Wilcoxon Rank Sum test. Blood
transfusion rate between this two period was analyzed
using Fisher’s exact test or Chi-square test.A signif-
icance level of < 0.05 was used to determine statis-
tical significance. Data analysis was performed using

R version 4.3.1 (2023-06-16).

3515321 IHGITUGY 2567 17 33 aUUWNAY 1

S139



Impact of Fast Track Clinical Practice Guideline on Surgical Waiting Time and Blood Transfusion in Ectopic Pregnancy

Results

This study included 136 patients diagnosed with
ectopic pregnancy who underwent surgery. They were
divided into two groups based on the implementation
of the CPG Ectopic Fast Track on October 2023: 72
patients in the pre-implementation group and 64 in
the post-implementation group. Patient characteristics
in both groups were similar, with an average age of
30.8 years; most being multiparous with no significant
ectopic pregnancy risk factors except for a history of
abdominal surgery (20.6%). The most common
symptoms were abdominal pain (91.9%) and

abnormal vaginal bleeding (57.4%). Mostly of the

patients (87.5%) exhibited abdominal tenderness,
with average hematocrit 32%. Common ultrasonog-
raphy findings were intraabdominal fluid (84.7%)
and abdominal mass (61.8%). There were significant
differences between rupture and the non-rupture
ectopic group in terms of the presence of free fluid in
the abdomen and adnexal mass as shown in Table 1.

The implementation of the CPG ectopic fast track
significantly reduced surgical waiting time from 97
minutes to 55 minutes (p<0.05), with an overall
average surgical waiting time of 75 minutes as shown

in Table 1, Table 2 and Figure 2.

Tablel Baseline and characteristics of ectopic patients before and after implementing CPG

Characteristics Total Before After p-value

Total, n (%)
Age, year mean (SD)

BMI, kg/m? median (IQR)

136 (100%)

30.8 (5.7)

72 (53%) 64 (47%)

31.4 (5.9) 30.1 (5.5) 0.179

23.7 (21, 26.4) 23.5 (21, 26.2) 23.8 (21, 27.4) 0.604

Gravida 2 (1,3) 2 (1,3) 3(1.8,3) 0.823
Risk factor, n (%)
Prior ectopic pregnancy 5 (3.7) 2 (2.8) 3 (4.7) 0.666
Prior abdominal surgery 28 (20.6) 13 (18.1) 15 (23.4) 0.438
Prior pelvic infection 5 (3.7) 3 (4.2) 2 (3.1) 1.000
Contraceptive failure 13 (9.6) 4 (5.6) 9 (14.1) 0.092
Signs and symptoms, n (%)
Pain 125 (91.9) 67 (93.1) 58 (90.6) 0.604
Abnormal bleeding 78 (57.4) 38 (52.8) 40 (62.5) 0.253
Fainting 26 (19.1) 14 (19.4) 12 (18.8) 0.918
Abdominal sign positive, n (%
Tender 119 (87.5) 61 (84.7) 58 (90.6) 0.299
Guarding 41 (30.1) 24 (33.3) 17 (26.6) 0.390
Rebound 55 (40.4) 27 (37.5) 28 (43.8) 0.459

Lab investigation, % median (IQR)

Hematocrit

32 (28.6, 34.8) 31.8 (28.9, 33.1) 33.7 (28.3, 36.2)  0.040
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Tablel Baseline and characteristics of ectopic patients before and after implementing CPG (cont.)

Characteristics Total Before After p-value
Ultrasonography finding n (%)
Abnormal fluid in abdominal cavity 105 (84.7) 54 (87.1) 51 (82.3) 0.455
Pelvic mass 68 (61.8) 35 (63.6) 33 (60.0) 0.695
Extrauterine gestational sac 29 (30.5) 16 (35.6) 13 (26.0) 0.313
Result of surgery
Surgical waiting time, minutes median (IQR) 75 (50,127.8) 97 (65, 171) 55 (45, 85) <0.001
Estimated blood loss, cc median (IQR) 500 (250, 1,300) 500 (300, 1,500) 425 (200, 850)  0.121
Packed red cell transfusion, n (%) 64 (47.1) 40 (55.6) 24 (37.5) 0.035
Fresh frozen plasma transfusion, n (%) 16 (11.8) 8 (11.1) 8 (12.5) 0.802
Renal failure, n (%) 3(2.2) 1(1.4) 2 (3.1) 0.601

Table 2 Subgroup analysis of ectopic pregnancy before and after implementing fast track clinical practice guidelines

Variables Before After Total p-value
Surgical waiting time, minutes (median, IQR) 97 (65, 171) 55 (45, 85) 75 (50, 127.8) <0.001
Estimated blood loss, cc (median, IQR) 500 (300, 1500) 425 (200, 850) 500 (250, 1300) 0.121
Rupture ectopic pregnancy, n (%) 55 (40.5) 46 (33.8) 101 (74.3)
Surgical waiting time, minutes (median, IQR) 90 (65, 125) 53.5 (45, 75.2) 70 (50, 105) <0.001
Estimated blood loss, cc (median, IQR) 900 (400, 1,600) 575 (300, 1,500) 700 (330, 1,500) 0.198
Hypovolemic shock, n (%) 16 (11.8) 11 (8.1) 27 (19.9)
Surgical waiting time, minutes (median, IQR) 70 (53.8, 91.2) 55 (51, 75) 65 (51, 90) 0.265
Estimated blood loss, cc (median, IQR) 2181.5 (1,074.9, 2,400) 2031.2 (838, 1,364.6) 2400 (1,364.6, 1,074.9) 0.392

Figure 2 Surgical waiting time before and after ectopic CPG implementation
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While the decline in mean blood loss from 500
mL to 425 mL in the post-CPG cohort was not sta-
tistically significant, it did affect the need for blood
transfusions. Rate of packed red cell transfusion was
significantly lower after CPG implementation from
55.6% to 37.5% (p=0.035) as shown in Table 1
and Figure 3.

Based on subgroup of rupture ectopic pregnancy
or those with shock, median surgical waiting times
were lower regardless of the conditions of rupture or
shock as seen in Figure 2. For estimated blood loss,
patients with shock showed highest estimated blood
loss Figure 3. Table 2 presents the results of surgical
waiting time and estimated blood loss in all cases with
subgroups of those with rupture and those with shock.
In ruptured ectopic pregnancies, the use of CPG
significantly reduced surgical waiting times in these
cases, from 90 minutes to 53.5 minutes (p<0.05).
For patients with hypovolemic shock, median surgical

time also insignificantly reduced from 70 minutes to

55 minutes.The total blood loss did not have a sub-
stantial impact on severe complications like hemor-
rhagic shock or acute renal failure. There was one case
of small intestine injury during pelvic adhesiolysis,
which was been treated with end to end anastomosis.

However, no patient deaths were reported.

Discussion

Our study confirmed the benefit of implementation
and demonstrated the effectiveness of the fast track for
ectopic pregnancy. Its implementation significantly
reduced surgical waiting times and the need for blood
transfusions. In our hospital, a significant proportion
of ruptured ectopic pregnancy cases (74.3%) are late
diagnosis, presenting with signs of intra-abdominal
rupture or hemodynamic instability, necessitating
surgical intervention. This contrasts with earlier diag—
nostic studies such as Dur R’s, where treatment options
predominantly included methotrexate treatment in

55.9%, surgical procedures in 36.6%, and expectant

Figure 3 Estimated blood loss before and after ectopic CPG implementation
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management in 7.4 % of cases 9 and Buhur A’s study,
where methotrexate treatment in 70.1%, surgical
procedures in 21.2%, and expectant management was
used in 8.7% of cases.”"® Most ectopic pregnancies
occurred in the absence of risk factors, as observed in
Sanguanpao P’s study at Wichian Buri Hospital in
Thailand."® The most common signs and symptoms
of ectopic pregnancy in our study were similar to
other studies."*'*'® Our study further highlights the
prevalence of free fluid in the abdominal cavity
(84.7%) as a prominent ultrasonography finding for
surgical intervention need. This contrasts with Buhur
A’s study, where the surgical intervention group re-
ported a 53% presence of an extrauterine gestational
sac, 40% incidence of free fluid in the abdominal
cavity, and 23% detection of extrauterine fetal cardi-
ac activity in earlier gestational age diagnoses ranging
from 37 to 62 days.(ls) Additionally, our findings
differed from Sanguanpao P’s study, where most cas-
es (63.6%) were diagnosed as unruptured ectopic
pregnancies.(lg)

Clinical practice guidelines offer significant ben-
efits across various healthcare settings by providing
evidence-based recommendations that enhance the
quality and consistency of patient care. Steinberg et
al. highlight the trustworthiness and reliability of
well-developed guidelines, ensuring standardized care
practices.(m Carrasco-Peia et al. demonstrated that
adherence to these guidelines can significantly improve
survival rates in colorectal cancer patients, highlight-
ing their impact on patient outcomes. ' Qumseya et
al. identified and addressed barriers to guideline im-
plementation among physicians, emphasizing the
importance of overcoming these challenges to improve

care delivery.(le) Sada et al. provided updated guide-

lines for managing complex conditions like vasculitis,
ensuring that the latest research informs treatment
strategies, ultimately improving patient care and out—
comes across diverse medical fields."” A fast Track
CPG for ectopic patients was developed by consider-
ing the signs of peritoneal irritation, hemodynamic
instability, or intraabdominal hemorrhage detected by
ultrasound which are routine procedures done in most
hospital settings in Thailand. Three-fourths of the
cases involved ruptured ectopic pregnancies, and the
use of CPG significantly reduced waiting times in these
cases which was consistent with the reduction of es-
timated blood loss, even the significance was not
shown. For patients in shock—an emergency catego-
ry that receives priority management in the operating
room—CPGs did not have a significant impact on
either surgical waiting times or blood transfusion rates
as shock has been realized as emergent surgical con-
ditions.

The key aspect of our management strategy is the
urgent and efficient handling of cases while mini-
mizing waste through lean processes. Ensuring a
well-prepared and timely readiness in the operating
room, in accordance with CPGs, is crucial for enhancing
patient safety and outcomes. Applying Lean Six
Sigma principles fosters continuous improvement in
healthcare, enhancing value delivery, innovation, and
health outcomes.®*"** This study highlights the
benefits of process analysis—such as mapping, root
cause analysis, and impact assessment—in identifying
inefficiencies. It emphasizes the need for waste
reduction, process standardization, and patient-
centered care to achieve significant improvements in

efficiency, quality, and patient satisfaction.
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For “lean thinking” to be effective, it requires the
full commitment of every team member, embedding
itself into the organizational culture and promoting
innovation at all levels. The adoption of lean principles
in healthcare improves patient satisfaction by priori-
tizing patient-centered decision-making and processes,
while also fostering continuous improvement across
the organization.(zz) Our CPGs have revised the com-
munication method and streamlined the preparation
process for lab investigations and chest X-rays,
designating them as initial check-in points for the
operating room. This allows emergency operations to
proceed immediately upon the patient’s arrival with
sign and symptoms of rupture, thereby reducing
surgical wasting time and improving the efficiency of
the management logistics flow. We eradicate defects
to improve the quality of care and decrease unneces-
sary patient movement between multiple investigation
sites, enhancing patient flow. Early operation man-
agement prevents complications and saves time. We
maximize resources by minimizing healthcare over-
production at our central facility and remove waste
from duplicated and over-processed tasks.

Dong-Shang Chang et al. identified inefficiencies
in the surgical process and implemented targeted
improvements, subsequently measuring their impact
on waiting times and workflow efficiency. By apply-
ing workflow analysis and Six Sigma methodologies,
the study demonstrated that it is possible to reduce
waiting times for surgical rooms. ¥ Finally, we
recognize how healthcare waste leads to untapped
human potential, and we are committed to fully
utilizing our workforce’s capabilities.(24) Tracking and
evaluating the effectiveness of system efficiency

measures, along with implementing lean practices and

process improvements, can lead to significant short-
and long-term benefits in reducing surgical wait times,
enhancing clinical throughput, and improving patient
care and satisfaction.

Chanpen S.’s research examined the waiting
periods for emergency surgeries utilizing two distinct
queue management systems at Ratchaburi Hospital.
The study revealed that the implementation of an
online queue system markedly decreased the waiting
time for emergency procedures from 5.4 hours to 4
hours, representing a 25.47% reduction.*® Our study
results aligned with those of Prabnongbua et al.’s
prospective descriptive study, which examined 133
patients treated in the emergency OR after office hours.
In their study, none of the true emergency cases
received procedures within 15 minutes, 76% of
emergency cases were treated within 1 hour, and 86%
of urgent cases were treated within 6 hours. The
primary limitations identified were insufficient
operating rooms and personnel.(%) Furthermore, the
online system enhanced convenience for surgeons by
enabling them to manage priorities using personal
devices. This system may offer a novel IT solution for
improving hospital workflow management and health-
care quality, as outlined in the six aims of the Institute
of Medicine’s (IOM) framework for quality assess-
ment: patient safety, effective evidence-based care,
patient-centeredness, timely care, efficiency, and
equity.(27)

Strengths and Limitations

This study used clinical characteristics in real
practice and ultrasound finding in different ectopic
diagnostic criteria for urgency clinical utility in a
low-resource setting. This finding can be further

modified in other settings for preventing morbidity and
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mortality in women with ectopic pregnancy. There
were some limitations in this study. First, this was a
retrospective study which the data obtained relied on
the medical records. Second, the diagnosis and care
for this ectopic pregnancy in this tertiary hospital were
managed by obstetricians which may not be as same
as other hospital levels which were responsible by
general practitioners. Third, this study was conducted
in tertiary hospital having patient load for operating
theater; therefore, surgical waiting times were still high
even the significant reduction was shown. This
situation necessitates additional teams and resources
for effective management, requiring intervention and
support from policy makers.

Conclusion

The implementation of the ectopic fast track
clinical practice guideline significantly diminished
surgical waiting times, decreased blood transfusion
rates, improved the management of intraabdominal
hemorrhage, and maintained patient safety without a

substantial increase in complication rates.
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wazmsldnurasmisnuiiisdos Tagasune
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Abstract: This study is an action research and a services innovation to develop medical information technology
and reduce the work process of Si Sa Ket hospital personnel. The study period was from February 2021
- April 2023. There were steps by designing, and developing the Himpro online program and processing
data for COVID-19 vaccine recipients from the database of MOHPROMT, Himpro immunization
registration, medical prescriptions and registration of recipirnts of the Himpro online vaccine program.
The data were evaluated for accuracy, completeness and duration of data recording. Results of the study
found that COVID-19 vaccine services were provided to 238,397 visits from 1 April 2021 - 30 April
2023. Records with Himpro online covered 208,088 visits (87.29%), 100% accuracy, and 100%
completeness of the data from 4 databases. The duration of data recording decreased from 7.30 minutes
to 2.20 minutes/visit. The program was found to be convenient in providing services to patients outside
of the premises. The use of the program was designed to be easy, and saved a lot of time for data entry
steps, for recording the data, and for responding to the system for adverse events following immunization
and Thailand’s immunization standards in the function of checking personal information from smart
card, checking vaccination history with citizen identity number, issuing a consent form for vaccination
services, recording vaccine information by reading barcodes, including vaccine type, vial used/shared
by person and vaccination provider, ICD10 link with vaccine type, checking the time to monitor adverse
events following immunization, issueing a vaccination certificate, and connecting to the MOHPROMT
information. The system could be extended to 19 hospitals in Si Sa Ket province that use the Himpro
program and continue to develop health promotion and prevention recording service data. It can provide
many additional services, such as school immunization, and services for submission of laboratory tests for

patients with chronic diseases.

Keywords: Himpro online program; data recording system; COVID-19 vaccine
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Application of Smart Device on the Control of Drug Storage Temperature
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operational time of air conditioning units.

Keywords: temperature alert system; smart devices; temperature-controlled medication storage

Abstract: The aim of this research was to develop a temperature alert system that responds to the needs of
medication storage areas, reducing losses caused by storing medications outside the recommended
temperature range. Additionally, the system aimed at decreasing the operational time of air conditioning
units used for temperature control. The research utilized smart devices such as the Mi Smart Home in
connection with other devices. The research was conducted in two phases: phase 1, from May 2021 to
September 2022, the development of (1) a centralized alert system, (2) an automatic notification system
using an auto dialer, and (3) a temperature—controlled air conditioning system using the Mi Smart Plug;
and phase 2, from October 2022 to January 2023, with the following development: (1) constructing
a notification system even during power outages using a router, SIM network, and UPS, and (2)
implementing a monitoring system for device operations that records temperatures in the morning and evening,
transitioned from paper records to an online format through the Glide app, and presented graphical
data using Looker Studio. The research results revealed that after system development, the following
capabilities were achieved: (1) a centralized alert system, (2) a notification system using an auto dialer,
(8) temperature-controlled air conditioning, (4) power outage-resistant notification, and (5) device
operation monitoring. The system covered 42 designated area and successfully reduced medication losses.
Before system implementation, the value of medicine lost was 92,212.50 Baht; and after implementation,
there was no loss. Such implementation had prevented losses from the refrigerator’s inability to control
temperature from which a total of 11 incidents were avoided including 4 instances of the refrigerator
door not closing properly, 1 instance of ice accumulation, 2 instances of refrigerator compressor failure,
1 instance of overly packed medication arrangement, and 3 instances of setting the temperature sensor
too low. In adddition, the system had notified prolonged refrigerator door openings, resulting in elevated
temperatures for a total of 23 incidents. Fuethermore, it also contributed to reducing the operational hours
of the air conditioning unit from 24 hours to 12 hours on average, totaling 337.6 days out of 365 days.
Thus, the developed temperature alert system for medication storage using smart devices has effectively

met operational requirements, reduced medication losses due to temperature variations, and decreased the
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Qmmwméaqﬁwmqﬁﬁﬁ'ﬁymLLazﬁ'mumﬁJudmwau
Faaphligliusmemunsaddesinsisiaanmn
wazanasyuldazmniu uasiiamsduasasiiuilne
aaanauLivaatiuayuinaNNEINTaM U IYDs
Uszna uiluiumnmwilsesdiineiasdanusy

Togduans nsudIneendasmsunngd Faluvias
UHuamsandImuLeTasaanaslszing

A5NANE
manannlaseadenugIunMeauaInaIu
ir3psdaNifsdastuLeuntuesd Yaediin-
Lﬂ%aqﬁwammzﬁ’mqﬁumw NSUANENEFAINIS-
wwngil Gudifiumsineaud I w.e. 2563 ffanTsw
wanieiums il
MSNAUIEANIIANeAUSnauauniuaed
Tuagasdhon diinesesdanuasingduangld
Wanmdanainnsiviinauaunnivesdluete-
1014 6 ila fo adn Tazu wwSu uny A3NNANN
Ll,az‘lil’lﬂfllu logld Lﬂ%m ultra high performance liquid
chromatograph ﬁﬁ‘wﬁi}ﬂ 715270 7UN photo diode
array (UHPLC- DAD) uwaziimsnagauanulsle
28475 method validation MNLUUINNYBY Eurachem™
Toglzansinaspruneuiniussdiies 2 #ilo Ao 819
MNANIFIUITADND delta-9-THC ANNINIY 1.025
me/ml eanuliuiuaudasas 0.40 e Lipomed
AG, Switzerland (aze 301693711 Cannabidiol (CBD)
mmu‘%qwé%aﬂaz 99.85 YINUNUIL TN YEINGO
nssAnenenaasmsunng e ldanssousaadiams
maﬁmswﬁﬁgnﬁm UNUE UAMANZENLAD 6
illuinassuismsufuaeu (Standard Operating
Procedure; SOP) WasuaayNe L4 Nt dfiums
NIz UBINTH Lﬁawaagiymﬂmﬂlﬁu%mimaa
Jemziu3na THC waz CBD luinaasdhans
MIVENLUDUMEMIFUTDINNIIANTFIU ISO/IEC
17025: 2017 diiniasasdanuazingauanseld

dutenanspreNEYdUIETEMINAFBY THC Uaz
cBD lupdasdhoniumieduses da diinanas-
gmﬁ’mﬂﬁﬁammﬁmﬁauqumﬁuﬁ’ .6, 2564

msnaedadieieslfuansiasasdras
melunsuinenenaaimaunng diineiasdian
waringuanarmihiiuusiie wasidadlums
Wandaanuansazasvissufuams malunsu-
Wenendgasmsunng fe guainenmansnsuwng
9 uvks Aiaiiaslahilasanms Tuthuissana w.a.
2565 tialiasUguamanasauduaiasdiorsly
dugimaiienuniay wazaansnliuininga
Ansiuaunniuesdluaioshaniifinumn uas
lamasgiuana laanismanansednnus uay
walulad Nawnu Mruadhning wazdarhununy
Tassmatindy fnszuumauanalasudeus uile
wiatuana3 uaslssaumsaifeiunaziu aaanau
MIFUUFYUNTNEINTAN T UALYTHNMITMIVINY
NN

WA AULUUAIBENNATIUANINEIUIYNIT
Aensiliinauauintuesdlundasamiaios-
o Taamaadsudoienia wasusyinaums
afatqildsumsatiuayu Mnuminndanydy
SUFHUM INNUAFYNITANATIN A Cannabis Ex-
tract A #9FUFana delta-9-THC wihdudasas
83.266 lagimin uazliwyu CBD uas Cannabis
Extract B #4fiU3anas CBD thdudesas 30.514 uas
i delta-9-THC Fataz 4.162 Tasthwiin mudau
MugAs3U uazdsmaeden dusadlumsnd 1
LSENAIDENATN UazuBNW pENazUTTIIM 3
Alandu udulaussylueay wiewe Ussana 30
n¥u U 80 e N Geaannseysia
e wdidudegeadnuasuswile 3oL
992 (random sampling) Tog/lsiénds RANDBETWEEN
TuTusunsu Excel anziiaas 40 fag iivanaday
anumIzaNzasdageiialfifludiadgians
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NaEBUANTINYMY 1SO 13528: 20157 ¢ail
TgwiunagauanuTuiiaiiieniu (homogeneity
test) 112U 10 ves uazlFienagaUANNAIRT
ﬂaqﬁmahqﬁ 3 @Mg (stability test) ANUIU 30
RN

msneaauanuiluiiaidety 1haegeasu
wozuznwidaliagnaas 10 Magainasndnney
w330 delta-9-THC uaz CBD ¢aagheas 2 %
09 1% Cochran’s test TumsnagauaNuuUsUsIU
Meluwee@I8ene (within sample variation) I@51EH
ANuLUIUTINGIE one way ANOVA single factor for
homogeneity test @) mean square between (MSB)
682 mean square within (MSW) LLé'aﬁwmmﬂ'uf]m—
LUUNOIFIUIEHTNOIBEN (between samples stan-
dard deviation, Sg) MUFN s

5. — VMSB—MSW
o V2

&hu@hLﬁmmummgmﬂszLﬁuwamsmaau
ANNTHIUIQY (standard deviation D4 PT, Gm) MUY
NN Horwitz’ s equation éﬁﬁ

Gpt ‘W%a RSDp — 2(1—0.510gC) — 2C—0.1505

Iﬂil“?i C = fractionation concentration

UINISEBNSU AD A Sq‘aamﬂsmmﬁmswﬁ
dMilaand WIaLwnU 0.3 o, UHAND) MBENNAFDU
flenuduiiaiieniuy (adequately homogeneous)

MSNAFDUANNAIRIIDIGIBENIT 3 §AN2 Ll
Thasaunguszazan anmzmsUnd waziiare Tu
msmiiumsnagauanudrung " fail (1) Auil
qmw{]ﬁﬁ’aq U 12 MBEN o (2) Lﬁuﬁama:ﬁ
Feuinfigamail 45°C 10U 10 Grege wdnian
AR NEINUSINAL delta-9-THC Wat CBD A3q
ar 2 ghaee 2 Wuge Wunanlitesnth
50-60 S NEINSLATHN USRI AMAIERED §U
dhatheiidulisndataz 8 daen tu dedag
maluswdidasnsdeu igudinenamansmsunne

o

4 wi Zedudunuudazmae da gquiinenandes

v
=

msunngd 1 Feslual gquiinsnmansmaunme
6 %013 quinenEaasmMIuNNgi 10 guaTzEil
WaLgUEINENENTATMITUNNET 12 G duds oy
2 dhoin Waguds TdSusaaud Tridedums
Tsudidasmadaulidiineiasdrariuaziog
Suameriuil ieldSumataduani 4 guds ui
ihinenTemeiidudendu dunamaiais ud
s 3suiisududaissesdnassi
Anneiiitldnagauenuiiuiiaidesuud mnwu
1 aduysalsasanuuane i assA@aDITIEEN
daen) wseuhiu 0.3 ¢ udevh @rediiany
PRI ANFAT

| Y Y, | §'0.3 G, ' '

Y, = MwdsrasSinumsiniensiliianadou
anuithuilaidiendu

Y, = ARdguaNlSNIUEI NI LA

D-

danne lown (1) ﬁqquﬁﬁm (2) dANZLSIUND
g 45°C waz (3) Mapuaalu-nauudazna

c = AudeauuInasuesImmaaauaN
ey

MISauiguNa sz INIaNUUaNs M3
AN delta-9-THC luiasesdhon Tagld
WOMUUAYBININT Y ISO/IEC 17043: 20107
Wuwnmae3sudadnagaumugasisudnly
JULUUAIN wazusnwHaN 1agly Cannabis Extract
A fienuduiudosas 0.05 uas 0.025 Taghuiin
museu naaauanuiuiiodentunoudiiiods
Tiagudinmeaasmasunngiiianunion was
Uszaedaztn N slIauisunaszivias-
UHUAMS U 9 Ui INaATITIATIE udITENY
wa naulddiiniaasdenuasingduamanu-
sULUY waeszBzIMTImWLG Badeiufudad
3w wazusnwlingamafivies Hunusiioas 3
e wislinagaumanuaidizesoi Tae
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szthfmadsiiinasaiensidadeas 2 ijanﬂ
AU BNTBNUHINTATINIATIZHATUL? NNy
ainUssliumaae zeta score UaIFFUHAULINAY
Thgueeg g nou Tesfinamimasadu Gl

Izl <2: H@Nanala (satisfactory result)

2 <lzl <3: WaUIENF8 (questionable result)

Izl >3: Waldiwala (unsatisfactory result)

maﬁﬁnqmmwméméwmqﬁﬁﬁ’ﬁymuazﬁ'ﬂm
Hhudunan dninesasdanuazingauans 9w
fugudinanmansmauwng 7 wis Tu 4 giima 4
EUN I SIUSEUBUNENSATINIATET d199
aamnAsasdaniissyh fifamn dam viems
wandussdiiudunas fsmhalusmialunui
SUHaBRUYDILG UL B NUREAUE" ax 5 BEN
Tumidaunsngren - Gamen w.a. 2565 loagu
fpenauutadey (accidental sampling) wazlila
adanguianuiazlu (Non-probability sam-
pling) N 8 WA UANINATIVIATIEHINUSINU
delta-9-THC waz CBD lawzluitlau 4 wile @a
azM waaLiey Usean waTaIVY wasyauUN3d 5
EM3s fo DuNINTegdunid Baduasnils
21N1@ Pseudomonas aeruginosa, Staphylococcus
aureas, Candida albicans Wa% Clostidium spp. logls
WBNeFUMNUTEMANTENTNNTTUFUMNWUA N
HudinLesesd e inaduANETIUTIN uas
Aenzdramsdna uaihrawlSsuisunude
MvuazaengUINeEeiL g Ae Uszmenszngs
a’lﬁ’l‘imE!?lﬁLﬁtl’JﬁJULﬂ%aﬂﬁ’lEl’N wazMslEnIua
fua uazansanalutaaaedane@ o oyt
Tidulumadinguanemmue usashiasesdaniu
Talamnasgu

NANISANE
35MIAIAERUSIA delta-9-THC uas
CBD lutasasdia 6 Useinn loal#diesag

UHPLC-DAD fiWauniineasdeayasannzilaly
MI0NANA lasanlaunsy wazianssouzaad
e daudaslumsed 1 mwd 1wz
2 MO LBNEIITNINITFIUMIURUANY (standard
operating procedure, SOP) SWd 06 02 396 AU
audi@l#iloTudl 30 fueneu w.a. 2563 uazaaNgo
WalAusnmsns13e i un HinuAuznIINMS
2IMNSUaTEN INNUMTIIINNG wazsEnau-
mandaaTasdanle G aumEney W.e. 2564
dIUNMUNBYDUIIBNITFUIINNINTFIU ISO/IEC
17025: 2017 diiniasasdanuazingauanald
Sumsnsnlseiiunnmiesusad Aa inunIgIu
AU uans SeeTuR 23, 24, 30 W AINIEUY
2564 WazIul 3 Sunaw w.a. 2564 uazldmssusas
ISO/IEC 17025: 2017 tilafuil 11 numwus w.a.
2565 §NIUMITIENIANAANNS wasinalulad
wasnsatuayunIweInsliguaInemansnig
wng 9 uviv ldanuwianlumslivinmeasa
JezaSasdhaNNEN s Vet Gueiu-
MsluGaUNgAIMEY W.A. 2564 WAZAUEY 6N
Tdhasdanug warisiidemanliuiuldmuuiun
2a90UaY s aNNZei eI oz

MINN 1 UEIENNLYBILAIAY UHPLC-PDA 130573
31@312% Cannabinoids TutAIasdran

Column: Kinetex C18, 2.6 Um X 2.1 mm X 100 mm
Detector: PDA 200 — 400 nm; A max 280 nm

Inject volume: 2 UL

Column temp.: 45 °C

Run time: 10 min.

Mobile phase: A = 0.1% formic acid in deionized water

B = 0.1% formic acid in acetronitrile

Gradient program Time (min) Flow (ml/min) %A %B

1 Initial 0.450 40 60
2 9 0.450 15 85
3 10 0.450 40 60
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MWD 1 Tmmel,msmnmm‘sazmﬂmmgm cannabinoids 4 7HA Aa (1) CBD (2) CBN (3) delta-9-THC wag

(4) delta-8-THC

80"

N
4.280 - CBN

60 2
i | X
1
1 S T
40 ] ‘ %
” 33
‘ | 1
20~ | . <+ -
A I | 3 823 4
I\ I | < 0
I'\ Il |
0- ; by e SN

M5NN 2 FNITIOUSYNIDNITAIIVILATITHUT I

uamNuaaaNWa
mNAeas HIMAIEA

delta-9- THC  CBD

1. System suitability

- Capacity factor, k’ 9.7 6.0

- Resolution, R 3.949 6.161

- Tailing factor, 0.931 1.037

- Plate count 5 sigma 25173 11842

- Retention time (W111) 4.92 3.24

2. Linearity and range

- System linearity 0.5 to 30 ug/mL

- correlation coefficient (1) >0.995

3. Precision

- Within day (%RSD), n=7 0.957  1.956
- Between day (%RSD), n=5 2.212 2.858
4. Accuracy

- % recovery 90-105 90-105
5. Limit of detection (LOD)

- LOD (%w/w) 0.001 0.001
6. Limit of quantification (LOQ)

- LOQ (%w/w) 0.002  0.002
7. Uncertainty of measurement 0.03 0.03

sruuRUMWEaIU uams melunsuineneans
msuwng diinazasdhenuasingauanasiiiy
MSNAMBENNATaUANNTINL laamsFAne
warWaundadnmaday aliiiauautidou
O35 ISO/IEC 17043: 2010 HMILHIUNIDEN
AN uammuwﬁwau Cannabis Extract A 8z Can-
nabis Extract B il ufl 25 numwus w.q. 2565 69
waaslumsnd 3 udssfivanumansauas
GIBENEINNINTFIU ISO 13528: 2015 WU
haeendn uazuBnwiladeniien between samples
standard deviation, Ss WINAU 0.0001 LA 0.000034
Fatioannen 3 1Whuea standard deviation 209 PT, 5,
FTANAY 0.0009 UAE 0.00028 MUAIFU UFAY
1 shasfienuthuiladentusunaninig dmsu
AMNANIITBITIBENIENIZAE ) TdnE A8 (AU
flgumgiivias anmzdniniiaamail 45°C uazme
Tanmsaudalu-nau dguiinenenansnmsuweng 4
Wi fa audinenenaadmauwndi 1 Fealval gud-
Inenenanimauwngi 6 2ay3 audinenenaniims-
W 10 guaTzsil uazaudinenenaasmawne
il 12 @wwa Wuh delta-9-THC ludhadaadu i
ANNANEIFNUNAIINNENIE d11 CBD ludnadn
wrnwiianuasdilgumnfivaadies 20 u iy
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399 3 @ulsznau wazIsNINEITNAIAENNATAUANINTIUIALAIDIEIAI

AsN: dlsenay % W/w uznw: dudsenau % w/w
A1 Sodium polyacrylate 1.20 1. Sodium lauryl ether sulfate 289 surfactant 33.33
A2 Dicaprylyl ether 3.00 2. Cocamidopropyl betaine 5.00
A3 Glycerine 4.00 3. CoCo glucoside and gyceryl oleate 5.00
B1 mineral oil 4.00 4. Cocamide diethanolamine 3.33
B2 Cannabis extract A 0.05 5. Cannabis extract A 0.025
C1 Sodium stearoyl glutamate 0.20 6. Water 53.315
C2 Water 87.55 Total 100.000

Total 100.00

RRIGEEEY RRIGEREY

L3ana3y Usine 3 Alansn Taadunauazsasiu

UsznaumndaaiudasazmumsN wasnanaulsenau

aid

1. wanduiilu Oil based #p A1, A2 uaz A3 Ty
Wiawdentunau afuduneay A

2. azangasane B2 oae B1 lvvue ladludiunan B

3. waw B uaz A mulidluiladeniu 1adudunay
AB uamnl3

4. @38NEIUNEN C lagnan C1 waz C2 halenu wnld

5. Thaunas AB uaz C wausniy uaznmulndudie
{AEnnNU

6. lasnthamagauiiisnuvaiuaiudem

7. wiussyluaduui Afikindeawmain Usinm 30
A58 PUIU 80 HAU AATHIMNUMUSIAU “cream 01

_ 80”

wisnuzay Usana 3 Alansu Tasdinauastaaiy

UsznaumudaaiudaeazmumN waskanaulsenau

il

1. AR89 aLaUEISaN® Cannabis Extract A
Tughutsznauii 2, 3 uar 4 mulsidudiadiendu

2. @ag 9 Wnasznaud 1 uay 6

3. Yunanlifuiiaidenfudionias Homogenizer

4. lghatnegaudiianvaziumnsazamenile la lid
manudunsa-ane Uszanm 6 - 7

5. WUssy luzawanadn Usina 20 Haddaas $1uu 80
20 AATHIMNUMUSIAU © shampoo 01 - 80 ”

lsmsnganazlFddumeadranagauanuirin
SusumsIaufisunamMsn AR AU -
fiuaadluiaiasdon Toalddanenduuasunun
fLoFaumugATTFULAY uANTN Cannabis Extract A
$auaz 0.05 Uz 0.025 lagthmin mMudeu uaxdl

AasaNarkun i Haudinenanaasmsunng 7

2

femundon uazhsnlasems o ur Fewud §
uamsUssiiivagluszauinianala (121 <2) ihasds
(2 <171 <3) wazlsihitanala 1Z1 <2) §10u 6, 2
UeE 1 WA MNFIAU daumanwsﬁwanmmwm’%m

ﬁwmqﬁamﬂszqiw VA IUNTNUDINYT) HIDN U
$unu 69 thadn figuifvan s Sauia lu 4 ma
1 wuh fedashanilildmnasgu snoudesas
11.6 (HosmnwuUSing delta-9-THC wazdunuy
sapewuaiite fad wazs Awsaivlalagls
me unhingminamvua wulansuinns s
¥iio uaznavylifiuinesgu udmsdsail liwy
qaunddnalanna 4 ofia weswuUFana CBD sevig
Sawaz 0.01-1.76 Tazthmiln 110U 28 Fagh 6
eazideauandlumsNd 4
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@397 4 HAN5EIIIAMAN wazUIanm CBD awuluasasdrana

oA 4 o i o
wvasian w3sd NN IENu
T#henuazea (Rinse off) 1#hg9fy (Leave on) @9enanaym (Raw material)
Sunudeths lildanassiu CBD, »W/W  $nudedns lildanassiu CBD, »W/W  dnnudedn lildinassiu  CBD, %W/W
/awme  (Range/ Average) /g (Range/ Average) /e (Range/Average)
Manan 6 0/~ 2 5 0/~ 1 1 0/~ 1
- uu‘nq‘% I H (0 /0.011) (0.870) (1.761)
FYNTNATIN
mewila 3 1/TPC 1 0/- 4 0/- 0 2 0/- 2
- Faelnal (0.019-0.02/
0.0195)
MAaLIuBaNRenile 14 3/THC 1, 5 12 0/- 6 8 1 / THC2 6
~UATIBHN TPC 2,TPC 3 (0.011-0.09/ (0.018-0.127/ (0.004-1.2/
quaimmﬁ UaZAULAY 0.045) 0.049) 0.232)
mald 9 1/TPC 4 1 4 1/THC3 1 1 1/THC4 1
—aNa wasgIug ol (0 /7 0.444) (0/1.53) (0 /0.043)
5 32 5 8 25 1 8 12 2 10

WI8LAg 1. TPC (Total aerobic plate count) lag TPC 1 — TPC 4 $i@whinu 13,000, 16,200, 2,800 waz 22,000 laladdanin auarau

2. THC (delta-9-THC) Iag THC 1 — THC 4 $iMifu 2.03, 0.373, 0.208 WAL 0.588 % w/w SNTIOU

a 4
150

8n1903793tAsvuauudusedlosly
UHPLC- DAD fiannduil fianssousivanzau
dwmsuldlumsasaienzimnuiinm delta-9-THC
waz CBD luaznsdhens 6 ila fa adn Todu w3
wny p3unann uasihiiu Tasfienugndasszvig
39893 90-105 ANNUNUENTN T892 0.957-2.858
RSD 4asiZadnNagainsnsianuNasmm hnu
Sawaz 0.001 Taehwiin uazld3umaiuses 150/
IEC 17025:2017 {uwiusnuasissnd iaiiou
ANMWUS W.A. 2565 drumsnadauanulsle uaz
ANUINZANTBITIDENATN UazLENY TioSEaY
dialidudhedmasauanudiinam lagfianson
PNANNEDG UaznUNNNETAMNY 1S013528:
2015 289U33104 delta-9-THC waz CBD ludag
A3 uazurNwioIENIuY Wuh Nadadeada
wosuzaw Senufuiioidendu uasdaieniud
anuanzan faglfihuchagmagauamudnng
wnsiamuaiiigamgives uasaansnazifiui

g igalawuieednation 50 Tu uazmavudalais
HARUANNAIAIIEY delta-9-THC ualuzaiiit3ana
CBD lushosauzam AlFmnsaia Cannabis Extract
B fianuiuiiafienturhunas uadanuaii
anufiviaguitasuszanas 20 Tu whiiu Taeidlagamad
JeUBaina CBD wimannay ¥ililaishuinasiona
aee SelaimansiazlFiludetanaaauniu-
Fung Feenadiumsz THC wis uauiniused
%ﬁﬂﬁuﬁﬁaglu Cannabis Extract B L‘ﬂgﬁlulﬁ]u
CBD*® gasTudasiimsanmuazvannadald Tu
swrhsfidiiniaiasdanuazingauanefnm way
WAHUINTLUIUNITAIN ) i 1gdifiunsaranan
asdan3 uazmalulad Tosaws (Fae MIna
Aangiuaunivedluaiosdans Iigud-
Anenansmaunng o wis ialdgudadaw
ANUNITDUMUNSNEINT MSMIUTDU MIWNAUIID
A579AEH warmsWannidennuaunsalui
Qmm‘wmmmmsgmmﬂaﬁlﬁmﬂ”m uazlinnuniau
Tunshiusn1505793e51% e wazsannudiin-
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Lﬂ'“%aqﬁwmqLLaz‘qué’ummﬁﬁmqmmwLﬂ%aq
d§1914 dald
SrSuUMIMLIUMSUSEUNEUNEaNITNIIR
IazzrIniasluanisvesiasdfidng
melunsiinenenaasmsunnd Fuduwuy simuta-
neous participation schemes™® Na1IAD MIFNAIDEN
LASDIF BTN LAZHIULNITMSNATAUANIN -
wisnzandnsulFdumaeanuSaudeunansnsa
AL S HFNTNINMINTINIANLS WaITIEIU
wanaulidinieiasdoisuazingsuaneiie
UM wazUseiiune laansiasaNaInaNATY Lag
wrrnil 1538m316a udld Cannabis Extract A waia
$989T 0.05 WAL 0.025 w/w MUTAU KANTAIIA
erUSINa delta-9-THC lumpdnsy uas
uBNWYBIAUE Y WU NINTENEMUULUNG uagl
HANNULINENAUIENINAIUAUANMS Tl e
AN 13U UYDIAAVUA (robust median) YBIFEINNTN
fiengenhimenudsauuzesmsusadiumsuien
WEUNANIITNAFDUIZTUINRBIURIANS (o) b
Mual@an Horwitz’s equation waztiasnn
JNBNRE Ad NLiNes 9 wiie JUsEluNadNTnlag
%@ Zeta score (z score) lagthenanuluwiuau
YRIAIMUUN NI UINLUNITHIAY 2z score AE
swgimanulivausasimuuaiisgs e
wszasUfuanislafivszaunisallunisasia
AN delta-9-THC w1z luafanumuazn

[

Wudsdanguana Feilwmzioslfuamseessy

o9

L .

finthiinnadensdesananenaniouhiy i
Uszaumsalidasi agnalsiia Mnuamsuszidiv ved
$ weslitadnluaiisudiiumsadail daussous
Tums0912998 5129 delta-9-THC hiiawala wazdl
a1 2 W fiwamansalensilimhiaue duag
Uftiamsifinamsussiiulithfonala fedogiies
1 Wit 1 ihazfennmsdnaiionme Faiag
UFTGMIM 9 uvis msﬁw%’a;&aﬁlﬂmuaau Wi

wnmelsudsslimsasnaiwnzilvianugnaes
winhiadudely Tuoasdentu diinniasdans
waINNIUNTIEMITWAINMNIBENUITBULNEUKMS
751930 eY IesaunguuauinivasadAguad
NUB LB mffignaaadauazlszam (psycho-
tropic substances) Ltaﬂ&iﬁi}‘ﬂé(ﬂ' pa0LazU52dm (non
psychotropic substances) wazandagandums
UINMINMINAFDUANNEIUIYY (proficiency testing
provider, PT provider) #la5uns5uses 1SO/IEC
17043 wieldaninsaliusmslénhernanniy
uennil MmsWanfmedanissdhardildu
fhaghanagauanudings lRienuasdunuiy
Taamsldmsanaiiiianuuianigedu uiam
inaluladindrelumsiadendai wealismse
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Abstract: The medical cannabis policies and government designation of cannabis and hemp as non-narcotics
have caused a trend to use cannabis and hemp, which contain cannabinoids as important substances, as
ingredients in health products. In order to support government policy and the consumer’s safety, the Bu-
reau of Cosmetics and Hazardous Substances, the national cosmetic reference laboratory, had implement-
ed several measures to build and strengthen the national cosmetic quality infrastructure for cannabinoids
testing. This study aimed to implement and assess the outcomes of capacity building of medical science
infrastructure to become reference laboratory for testing canabis products. It was perform through a series
of implementation activities. Firstly, the delta-9-THC and CBD test method for cosmetic was developed
and was the first accredited in accordance with ISO/IEC 17025: 2017 in Thailand. Secondly, labora-
tory capabilities of 9 Regional Medical Sciences Centers (RMSc) were built through technology transfer
and support. Thirdly, the proficiency test samples (PT) study, containing delta-9-THC and CBD, were
developed and prepared as cream and shampoo for laboratory performance evaluation system. Fourthly,
the delta-9-THC in cream and shampoo for interlaboratory comparison samples were sent to the 9 RMSc
for laboratory evaluation and they were evaluated by zeta score in accordance with the ISO/IEC 13528:
2015. It revealed that most of them were in satisfactory level. Lastly, in collaboration with 7 RMSc, we
surveyed the quality of 69 samples of cosmetics that used cannabis or hemp as an ingredient. The sam-
ples were randomly collected from 8 provinces in 4 regions of Thailand. About 11.6% of the cosmetic
samples were found to be substandard due to the delta-9-THC content and the total aerobic plate count
found in the samples exceeded legal limits. On the other hand, all the samples showed that the amounts
of the three heavy metals and arsenic were in compliance with the law, and none of the four pathogenic
microorganisms were found. Moreover, we found concentrations of CBD between 0.004 and 1.761%
w/w in 26 samples. All of the measures should be carried out continuously and systematicly in order to

strengthen the country’s competitiveness and consumer safety.

Keywords: cannabis; hemp; cannabinoids; cosmetic; National Quality Infrastructure
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Vaccination is considered a crucial key to terminate the widespread outbreak of the COVID-19
virus. The Ministry of Public Health has allocated big amount of funds to purchase COVID-19
vaccines, allowing Thai people to access the vaccine rapidly. Therefore, it was the source of the COVID-19
vaccine distribution in Thailand. The chronological sequence of COVID-19 vaccines used in Thailand
began with CoronaVac (SV), Covid-19 vaccine AstraZeneca (AZ), Covilo (SP), Comirnaty (Pf),
Spikevax, and Covovax, respectively. Studying post-vaccine immunity in volunteers who received the
primary series doses of both homologous and heterologous vaccines, including the third booster dose can
provide information that can be used to consider administering the COVID-19 vaccine to the population
living in Thailand. The main objective of the vaccination program is to create sufficient immunity, reduce
severity, and minimize deaths from the continually mutating SARS-CoV-2 virus. However, it should
be reminded that even though vaccination is crucial in protecting against COVID-19, personal hygiene,
including wearing masks, maintaining distance, and regular hand sanitizing, are eqaully important to

reduce the risk of the corona virus infection.
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