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INSTRUCTIONS FOR AUTHORS

The Bulletin of the Department of Medical Sciences welcomes the medical sciences
articles in the areas of biological products, medical devices, cosmetics, pharmaceutical
products, food and beverage, medicinal plants, narcotic drugs, hazardous substances, ra-
diation, communicable diseases, non-communicable diseases, vectors of diseases, risk as-
sessment, clinical researches, quality management systems, etc. The Bulletin is quarterly
published: 1) January-March, 2) April-June, 3) July-September, and 4) October-December.
The manuscripts can be submitted in either Thai or English.

The Bulletin of the Department of Medical Sciences will be published online-only

from the issue of October-December 2019 onwards.

Types of journal manuscripts

1. Original article

Original article is the report of a study, technology development, or laboratory
quality system development describing research question, details of methods as well as
interpretation of results with discussion of possible implications. The manuscript should
contain a title, a running title, the authors’ names with affiliations, an abstract, keywords,
introduction, materials and methods, results, discussion, conclusion, acknowledgements

and references. The total length should not exceed 25 pages of A4 paper.

2. Laboratory findings

Laboratory findings are the report of the results of laboratory examinations.
The manuscript should contain a title, a running title, the authors’ names with affiliations,
an abstract, keywords, introduction, materials and methods, results, discussion, conclusion,

acknowledgements and references. The total length should not exceed 25 pages of A4 paper.

3. Review article

Review article is an article that summarizes the previously published studies as
well as the current state of understanding on certain topics aiming to analyze or compare
the concepts and introduce some clear perspectives on that matter. The manuscript should
contain a title, a running title, the authors’ names with affiliations, an abstract, key-
words, introduction, how to review, content, discussion, conclusion, acknowledgements and

references. The total length should not exceed 20 pages of A4 paper.



4. General article

General article is a scientific report related to medical and public health system
development such as operation support, information technology, quality management,
etc. The manuscript should contain a title, a running title, the authors’ names with
affiliations, an abstract, keywords, introduction, materials and methods, results,
discussion, conclusion, acknowledgements and references. The total length should not

exceed 15 pages of A4 paper.

5. Special article

Special article is a small article which cannot be categorized to types of articles
mentioned above. It can be the author’s opinions on any current or up-to-date issues.
The manuscript should contain a title, a running title, the authors’ names with affiliations,
an abstract, keywords, introduction, content, discussion, conclusion, acknowledgements and

references. The total length should not exceed 15 pages of A4 paper.

6. Case study

Case study is a report of study involving particular group or situation over a period
of time in order to illustrate a principle. The manuscript should contain a title, a running
title, the authors’ names with affiliations, an abstract, keywords, introduction, materials
and methods, results, discussion, conclusion, acknowledgements and references. The total

length should not exceed 10 pages of A4 paper.

7. Letter to the editor
Letter to the editor is correspondences from readers to the editor or the authors

providing different opinions or suggestions of recently published articles.

8. Short communications

Short communications are short papers that present original and significant
material for rapid dissemination. The manuscript should contain a title, a running
title, the authors’ names with affiliations, an abstract (limited to 100 words), keywords,
introduction, materials and methods, results, discussion, conclusion, acknowledgements
and references. The total length should not exceed 10 pages of A4 paper with no more than

2 figures or tables, combined.



Publication process

Each article will be initially reviewed by the Editor and sent to at least 2 selected
experts. The identities of both reviewers and authors throughout the review are concealed
(double-blinded peer review). Comments from the experts will be considered by the Editor
and sent to the author for revision. In some cases, more comments from the third expert
is necessary. The editorial board reserves the right to edit any manuscripts for proper

publication. The Editor will review the final draft of each article.

Responsibility
Articles published in this Bulletin represent the research activities or opinions of
the authors, not the opinion of the editorial board or Department of Medical Sciences.

The authors are responsible for its contents.

Research ethics
The clinical research and research involve human specimens must be approved by
the Institutional Ethics Committee. The research that involves animals must be approved

by the Institutional Animal Care and Use Committee.

Preparation of manuscripts

Both Thai and English manuscripts are acceptable. For Thai manuscript, the author
should translate the English vocabulary to Thai as much as possible. In case of no official
Thai words, having an English word in the parentheses is preferred. Manuscripts shall be
prepared with Microsoft Word for Windows without file protection using 16-pt TH Sarabun
PSK. Line numbers should be added on every page. The first page shall carry the title of
the article, full names of authors with affiliations, a running title and corresponding au-
thor’s email address. The second and third page shall carry an abstract both in Thai and
English of no more than 250 words. Key words should be added after the abstract. The

structure of original articles and laboratory findings should be in the order as following:

1. Title (and running title): The title should be short and represent the focus of
the study and should not use abbreviations.

2. Authors: The full name of each author and email address of corresponding author
should be submitted.

3. Organization: The organizational affiliation of each author should be in numerical

order.



10.

11.

12.

Abstract: The abstract should be written in both Thai and English, not exceed 250 words,
and it should consist of rationales, objectives, methodology, and body of knowledge.
Keywords: Maximum of 5 keywords in both Thai (effective from the volume of
October-December 2019 onwards) and English should be provided.

Introduction: The introduction should provide the hypothesis or the rationale for
the study as well as the objective(s) of the study. Give only pertinent references.
Materials and Methods: Give the full technical information so that the experiments
can be repeated such as group of sample/study, sampling methodology, analysis
methodology, statistical analysis, if used, etc. The sources of all materials and
apparatus or strains of microorganisms must be provided if they have the potential
impact to the study results.

For the clinical research, or research involves human specimens or animals,
name of the ethics committee(s) or institutional review board(s) as well as the
number/ID of the approval(s) must be stated.

Results: Present the results as concisely as possible in logical sequence. Avoid
unnecessary graphs and figures. The tabular data, graphs, or figures, if needed, should
be provided with clear description. Each table or figure should be prepared and
described on a separate file. An electronic image should be prepared as .jpg file.
Discussion: Discuss study findings and provide interpretation of the results.
The results may be interpreted in relation to other relevant studies. It should not
contain extensive repetition of the results sections. The impact or benefit from the
study may be elaborated.

Conclusion: Emphasize the new and important aspects of the study. Link the
conclusions with the goals of the study.

Acknowledgement: A single-paragraphed acknowledging contributors, helps and
financial support received in completing the work.

References: Use Vancouver styled references. Provide superscript numeric figure in
parentheses after referred phrase or referred name (use 1 for the first reference and
2, 3 respectively). Use the same number for the same reference. Never use

abbreviation in references except the author’s first name initial and the journal title.



Writing references:

1. Journal Article
Example:

Belshe RB, Coelingh K, Ambrose CS, Woo JC, Wu X. Efficacy of live
attenuated influenza vaccine in children against influenza B viruses by lineage and antigenic

similarity. Vaccine 2010; 28(9): 2149-56.

2. Text/Guideline
Example:

Greenberg AE, Clescri LS, Eaton AD, editors. Standard methods for the examination
off water and wastewater. 18th ed. Washington DC: American Public Health Association;
1992. p. 9-94.

3. Chapter in the Text
Example:

Phillips SJ, Whisnant JP. Hypertension and stroke. In: Laragh JH, Brenner BM,
editors. Hypertension: pathophysiology, diagnosis and management. 2nd ed. New York:

Raven Press; 1995. p. 465-78.

4. Legal material
Example:

Preventive Health Amendments of 1993, Pub L No. 103-183, 107 Stat. 2226 (1993
Dec 14)

5. Organization as Author and Publisher (Including pamphlet & Package Insert)
Example:

Pharmaceutical Society of Australia. Medicines and driving [pamphlet]. Pharma-
ceutical Society of Australia; 1998. DR-7.

Lamasil [package insert]. East Hanover (NJ): Sandoz Pharmaceuticals Corp; 1993.

6. Citing Conference Papers/Conference Proceedings
Example:

Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in
medical informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O, editors. MEDINFO
92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sep 6-10; Geneva,
Switzerland. Amsterdam: North-Holland; 1992. p. 1561-5.



7. Dissertation
Example:

Kaplan SJ. Post-hospital home health care: the elderly’s access and
utilization[dissertation]. St. Louis (MO): Washington University; 1995.

8. Electronic material
Journal on Internet
Example:

Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis [serial
online] 1995. Jan-Mar [cited 1996 Jun 5]; 1(1): [24 screens]. Available from: URL: http://
www.cdc.gov/ncidod/EID/eid.htm.

Website
Example:

Hoffiman DL. St John’s Wort. [online]. [cited 1998 Jul 16]; [4 screens]. Available
from: URL: http://7www.healthy.net/library/books/hoffiman/materiamedica/stjohns.htm

Manuscripts submission

Register to submit article online at http://webappl.dmsc.moph.go.th/journals/.
All documents must be scanned and uploaded as attachments in the online submission
system. All submissions will be acknowledged by the Editorial Board. Those unaccepted
will also be notified. The Editorial Board reserves the right to edit any manuscripts for

proper publication.
Final proof

The author should approve the final edited article in the process to confirm that he

or she has read and concurred with of the whole content of the manuscript.
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maszne Ay o dasgau samayule Ussinadu Wolmeidauiunes 2562 uananiianuguusas
Tsadaaglumningalunmetssna nalsanadinsnuihelivesdsiiowuudnnstlan wu dmd swu
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Tiainn : daessiuwugthedaasnauiiiungudavasuiound ludiasgau unnddsliaansn
duduiifludonsls vouhidubilungulalanifienaloddadulsans (SARS-CoV) Miflusimgzas
Tsaszuumadumeladeunduguusdutssmeiuuazsanaludniudulseme el w.a. 2545 Ttfihe
Aol 8,000 T8 FeTIAUsEANM 800 T8 GENNTUR 7 NNTIAN 2563 un3azasiulanansianugnIsy
manuazashisiailddiSaswuh dudalalanmeiuglmiiiialulodioduidens (SARS-CoV)
Zovay 82 Waradoadetu@einuludea (SARS-like CoVZXC21) Yaua: 89 lag International
Committee on Taxonomy of Viruses (ICTV) 197613\1%,8L%’aiﬂiﬁuﬁﬂﬁﬂﬁuquﬂﬁiﬁ Severe Acute
Respiratory Syndrome Coronavirus 2 %38 SARS-CoV-2 zhuaqosfmiamﬁ'ﬂiam?iy'ﬁ'a‘[soﬂmiﬁiw
coronavirus disease #38 COVID-19 1’;%’amslﬁuﬁﬂmiﬁ5ﬂag“’luneju wenlalsn (beta corona, B lineage)
108 B lineage § SARS-CoV uaz MERS-CoV sawagais 1158 SARS-CoV-2 {u1na 60-140 nluines

Wnenezulesiy §8lunuuu + single strand RNA 2110 29,891 fhadlalng
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( ﬁlm CDC media library, https://www.polygraph.info/a/coronavirus-vs-u-fact- check/30458388.html)

saneInmuaznsindanailse: namsaauaulsagihenguusnq luiiesgdu wuihgihe
dlngiivssiadudatudafthimeneniolsznauiluemsimbgluamansdiananzialuiiosgau
Faiimemedaimnsiinnanadatiin  deem dudu dayenninideuasinssuneinmativayudaduiivyu
hethelain-19 nduusn Anide SARS-CoV-2 Mndaith wasuwdsznainanhennnguauiiaide
nndatth angeulnddarhuazaassas (droplet transmission) figthalaudenuaanin azasslasaraaas
Waeuinalumhgaglndseniagamelalugssuumadumela sdshisivudlousnduiiovasgihe

wozandudasiasdne g ayamadundudauanihiiamnihalauthaviaayn Adlemaithiaazig
sumeld whsinsnuhwuhidluganszudmsiadaasilomaias samimaunsifaria Reproduction
number (R0) tMNU 2.2

svazilng wazamszaslse: Wailszesilndloamagsewia 3 - 7 Tu wazaraunud 2 filanv
21mMsMenaiin wumeualaifiennms (asymptomatic case) Feanansounsiaaleiduiy dunguiifiainmaiiu
Gau Taiguus Jlduas/viasismasin wu 1o ﬁfwn Bume aseduwia (Mild disease) So8ay 81 2I1M3
suuss i welad eladinn Yaauin Yaasniau (Moderate/Severe pneumonia) 30892 14 WazaMs
"“mqmﬁ'asﬂsmmqLﬁumﬂhtﬁﬂuwﬁuqutm (ARDS: Acute Respiratory Distress Syndrome) Mzdanan
Gadalunssumdan viaaimsanmaronss 5 dudanmsdeiinagivedlussduimlsninusonas 2
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ms3nw: dagtiumsliendnngihelain-19 asfivnmauandiiuluudasiszne udmly
asllumsldensiniu 3 ngu laun nguendulidataad lopinavir, ritronavir uas darunavir nguen3ne
ldnai38 hydroxychloroquine %38 chloroquine waznguenaulinialvgl flavipiravir 210289 Uds
szaznmslien Tuagfummavaslsauazaasiiiaaswnd vailiimavannenduhiaialmilosuiem
Gilead Sciences Inc., USA %98 #io remdesivir fuiinamanaaashudaslfiamshldlauadtudalalsn
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Application of LeO-Trap on Reduction
of Aedes Mosquitoes in Dengue Endemic Areas,

Songkhla Province

Chusak Molitto' Suwich Thammapalo' Sopavadee Moonmek' Thariya Saowarun®
and Ballang Uppapong®

!Office of Disease Prevention and Control 12 Songkhla, Amphoe Muang, Songkhla 90000

’Regional Medical Sciences Center 12 Songkhla, Amphoe Muang, Songkhla 90000

’National Institute of Health of Thailand, Tiwanond Road, Nonthaburi 11000, Thailand

Abstract Dengue/Dengue haemorrhagic fever remains an important public health problem in Thailand.
variety of measures has been used for prevention and control including lethal ovitraps of Aedes mosquitoes.
This study was to determine effectiveness of LeO-Trap, locations and numbers for suitable use in dengue
endemic areas. A total of 108 households located in 3 different endemic communities of Songkhla province
were recruited in the study. They were 36 of residential community, slum and business community each.
Four different settings of locations and numbers of LeO-Trap were determined for effectiveness. Household
Index (HI) was changed from 58.33% to 20.37% after 4-days of LeO-Trap placement. A positive house and
a positive trap was 95.33% and 67.43%, respectively. The total number of eggs trapped was 16,765 with an
average of 47.90% per trap. There was no significant difference of positive traps among 4 different settings.
Our study showed that for slum and business community, having one LeO-Trap in a living room and the
other one in a living area outdoor is suitable. As for residential community, we suggest that adding of one
LeO-Trap, particularly near a flower pot or under a tree would be useful. Our study demonstrated that

LeO-Trap could be a supplemental measure for reduction of Aedes population.

Keywords : LeO-Trap, Mosquitoes, Dengue
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Acute Oral Toxicity of Crocodylus siamensis

Bile in Sprague Dawley Rats

Passaraporn Srimangkornkaew"’ Amon Praduptong’* Jindawan Siruntawineti’
Sudawan Chaeychomsri’ and Win Chaeychomsri®

!Interdisciplinary Graduate Program in Bioscience, Faculty of Sciences, Kasetsart University, Bangkok
10900, Thailand

’Department of Zoology, Faculty of Sciences, Kasetsart University, Bangkok 10900, Thailand

’Central Laboratory and Greenhouse Complex, Kasetsart University, Kamphaen Saen Campus,
Nakhon Pathom 73140, Thailand

‘Thailand Center of Excellence for Life Sciences (Public Organization), Bangkok 10400, Thailand
’National Laboratory Animal Center, Mahidol University, Nakhon Pathom 73170, Thailand

Abstract Crocodile bile is consisted of coprocholic acid, coprochenodeoxycholic acid, cholestanol, and
other derivatives. In many countries, bile of animals has been used as an ingredient of traditional
medicine. Although usage of Crocodylus siamensis (Siamese crocodile) bile has been used for treatment
of various symptoms, toxicological studies of crocodile bile have not been evaluated. This study was to
determine acute oral toxicity of C. siamensis bile in Sprague Dawley rats. Our study was conducted in a
stepwise procedure and used fixed dose of C. siamensis bile at 300 and 2,000 mg/kg body weight
according to OECD Guidelines for the testing of chemicals 420, Acute Oral Toxicity-Fixed
Dose Procedure. The results showed that no mortality of rats orally given dried C. siamensis bile at the
dose of 300 mg/kg body weight. In contrast, the dose of 2,000 mg/kg body weight demonstrated
mortality within 24 hours after testing. The results suggested that C. siamensis bile is classified in
Globally Harmonized System for Classification and Labeling of Chemicals as category 4 (300 mg/kg

<LD50 <£2,000 mg/kg).

Keyword: Crocodile Bile, Acute Oral Toxicity Testing, Crocodylus siamensis
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Introduction

Crocodile bile is consisted of 68% of Coprocholic acid, 9% of Coprochenodeoxycholic acid,
0.8% of Cholestanol, and other derivatives including 10% of 3-oxo-7a, 12a-dihydroxy-5p-
cholestanoic acid, 8% of 3a, 7a, 12a-trihydroxy-5Bcholestanoic acid, 7-oxo-3a, 120-dihydroxy-
5B-cholestanoic acid, 3-oxo-7a, 120-dihydroxy-5a-cholestanoic acid, chenodeoxy cholic acid,
50-cholestan-3a, 70, 120, 26-tertrol, 53-cholestan-3a, 7a, 12a, 25-tertrol, Ursodeoxycholic acid
and 5a-cholic acid.”” Bile acids are steroidal amphipathic molecules derived from catabolism of
cholesterol, predominantly found in bile of mammals.”” Bile acids are physiological detergents that
facilitate excretion, absorption and transportation of fats and sterols in the intestine and liver.”’

Bile of Crocodylus siamensis is reported to be used as drugs solvent and for treatment
of sepsis, hemorrhage, trauma and lung diseases.””’ Toxicological studies of crocodile bile have,
however, not been carried out. The purpose of this study was, therefore, to determine the acute oral

toxicity of C. siamensis bile in Sprague Dawley rats by fixed dose procedure according to Test No.

420: OECD Guidelines for the testing of chemicals, Acute Oral Toxicity-Fixed Dose Procedure.”

Materials and Methods

Collection of Crocodylus siamensis gallbladder:
A total of 10 gallbladders were collected from C. siamensis at Ayutthaya crocodile farm,

Tha Rua district, Phra Nakhon Si Ayutthaya, Thailand.

Preparation of dried Crocodylus siamensis bile:

The process for dried bile production has been patented with Thai patent application No.
0901001231, Kasetsart University. Briefly, fat tissues covered the gallbladders were removed and
the gallbladders were sterilized with 70% ethyl alcohol. The bile was collected and freeze-dried
using a freeze dryer (Lyomaster, USA) for 36 hours. The freeze-dried bile was powdered by graining

and stored in a sterilized and dry jar. The bile powder was kept at 4oc until further use.*”

Dose Preparation:
The dried C. siamensis bile at concentrations of 300 and 2,000 mg/kg body weight was
freshly prepared with distilled water prior to administration. The dose administration was not

exceeded 1 ml per 100 g of animal body weight.

Preparation of Animals:
Female Sprague Dawley rats stain (Rattus Norvegicus species, Mlac:SD) weighing
179 -190 g were obtained from National Laboratory Animal Center, Mahidol University, Thailand.

The animals were kept under standard conditions of 12 hours light, 12 hours dark at 22 + 3°C and
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30-70% relative humidity. The animals were housed in stainless steel cages with food (082, Perfect
Companions, Thailand) and 5-7 ppm chlorinated water ad libitum. All animals were acclimatized
for at least 5 days prior to the study.® The study was approved by National Laboratory Animal
Center Animal Care and Use Committee (NLAC-ACUC), Mahidol University; Thailand, code
RA2013-02.

Dose Administration:

OECD Test Guidelines 420 (Figures 1 and 2) was used to perform single dose toxicity
studies. For the sighting study: the acute toxicity of dried C. siamensis bile was carried out using
2 concentrations, i.e., 300 and 2,000 mg/kg BW. One female rat was orally administered in a
single dose using a stainless steel stomach tube. The animal was fasted over-night (15-18 hours)
prior to administration and further 3-4 hours after administration of dried C. siamensis bile. The
animals were observed for severe toxic effects or death within the first 24 hours. After evaluation
of toxic effects under the sighting study, the main study was carried out using 1 female rat from
the sighting study and 4 additional female rats and those were administered with 300 mg/kg BW.
tention given during the first 4 hours, periodically during the first 24 hours. The observations were
included changes in skin and fur, eye and mucous membranes, respiratory, circulatory, autonomic
and central nervous systems, somatomotor activity and daily behavioral pattern for 14 days.
Additionally, observations of tremors, convulsions, gasping, cyanosis, vocalization, salivation,
diarrhea, lethargy, sleep and coma were determined.(5) Body weights, feed and drinking water
consumptions of the survivals were measured and recorded on day 1, day 7 and day 14 after dosing.

Necropsy Examination:

[ Starting dose: 300 mg/kg ]

START
1 animal 1 animal 1 anim al 1 animal
Smglkg 50 mo/kg 300 mg/kg 2000 mgikg*
Classily GHS
Catagory 1 *
Main Study starting Dose (mghkg)| & 5 50 50 300 300 2000 2000
Qulcome
* for oulcome @ at 5 mg/kg there is an optional supplementary
o death procedure to confirm the GHS classification: see paragraph 20
o evident toxicity
G No toxicity

Fig.1 OECD/OCDE, OECD Guidelines for the testing of chemicals 420, Sighting Study (5)
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Starting dose: 300 mgkyg |

START
& animals & animals 5 animals 5 animals
Smg/ka 50 malkg 300 mglkg 2000 mgikg*

i1 R

| Classify GHS Category || . wn:uum|
Biiamaa Group size
The 5 animals in each main study group will include any animal tested at
0 > 2 deaths that dose level in the sighling study
(B > 1 with evident toxicity and/or < 1 death Animal welfare override
a No toxicit If this dose level caused death in the sighting study, then no further
¥ animals will be tested. Go directly to cutcome @

Fig.2 OECD/OCDE, OECD Guidelines for the testing of chemicals 420, Main Study

After 14 days, all survived animals were euthanized using CO2 inhalation.” Gross
pathological changes including positions, shapes, sizes and colours of internal organs were

examined."”

Results

Sighting Study:

No signs of toxic effects showed after oral administration of dried C. siamensis bile at the
dose of 300 mg/kg BW. On the contrary, dosing with 2,000 mg/kg BW of dried C. siamensis bile,
mortality was observed within 24 hours. Gross pathology of the rat orally given 2,000 mg/kg BW
revealed abnormal findings of stomach which were severe and diffused red mucosal stomach,
mucosal erosion/hemorrhage, redness and mucosal thinning (Figure 3). Moreover, the duodenum
was found redness and thin mucosal (Figure 4). According to the results of sighting study,

the starting dose of main study was, therefore, 300 mg/kg BW of dried crocodile bile.

Main Study:

The main study was conducted with the dose of 300 mg/kg BW. As shown in Tables 2 and
3, body weights of all tested animals were increased throughout the study. Feed intake and water
consumption of each animal were not different. No changes in skin and fur, eye and mucous
membranes, respiratory, circulatory, autonomic and central nervous systems, somatomotor
activity and behaviour pattern were observed (data not shown). There were no signs of tremors,
convulsions, gasping, cyanosis, vocalization, salivation, diarrhoea, lethargy, sleep and coma. As for
the gross examination of internal organs, slightly red intestinal mucosa especially at duodenum of

all rats was demonstrated.
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Fig.3 Severe diffuse red mucosal of stomach

Fig.4 Redness and thin mucosal of duodenum
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Table 1 Survival and Mortality Results (Number of Survived/All Tested Animals)

Sighting Study Main Study
Time After Administration
300 mg/kg BW 2,000 mg/kg BW 300 mg/kg BW
30 minutes 1/1 1/1 4/4
1 hour 1/1 1/1 4/4
2 hours 1/1 1/1 4/4
3 hours 1/1 1/1 4/4
4 hours 1/1 1/1 4/4
1 Day 1/1 0/1 4/4
2 Days 1/1 0/1 4/4
7 Days 1/1 0/1 4/4
14 Days 1/1 0/1 4/4
Table 2 Body weights of animals
Dose Level Study Animal Body Weight (g) Body Weight
(mg/kg BW) No. Day 1 Day 7  Terminated Change (%)
300 Sighting 1 186 198 226 21.51
2,000 Sighting 2 190 - 161(Carcass) -18.01
300 Main 3 179 202 221 23.46
Main 4 187 198 221 18.18
Main 5 184 203 230 25.00
Main 6 184 208 225 22.28

Table 3 Feed and drinking water consumptions of animals

Dose Study Animal Feed Consumption (g) Water Consumption (g)
Level No. Day 1 Day 7 Dayi14 Day1 Day 7 Day 14
300 Sighting 1 19.0 17.0 12.0 34.0 33.0 32.0
2,000 Sighting 2 16.0 - - 24.0 - -
300 Main 3 17.0 16.0 15.5 38.0 36.0 38.0

Main 4 17.0 16.0 15.5 38.0 36.0 38.0
Main 5 16.5 16.0 15.0 42.0 31.0 30.0
Main 6 16.5 16.0 15.0 42.0 31.0 30.0
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Discussion

A variety of animals/parts of animals have been widely used in traditional medicine such
as bear,""'® snake,"*'" duck, chicken “*'® and crocodile. Bile of Crocodylus siamensis is reported
to be used as drugs solvent and for treatment of sepsis, hemorrhage, trauma and lung diseases'.
Safety evaluation studies in animals are, therefore, essential to provide data on toxicity assessment
before the initiation of human studies.

In our study, OECD Guidelines for the testing of chemicals 420, Acute Oral
Toxicity-Fixed Dose Procedure®™ was used to investigate acute toxicity of dried C. siamensis bile.
It was observed that dried C. siamensis bile at the dose of 300 mg/kg BW did not show its effects
on feed and water intake as well as changes in body weight, suggesting normal functions of the
body and behavior””. In addition, all tested animals were not shown signs of toxicity, moribund
and mortality. Erythematous mucosa, an increase of blood flow into the mucosa, is an underlying
condition or irritation, suggesting that slight redness in mucosal duodenum did not possibly effect
on animal health.

According to Globally Harmonized System of Classification and Labeling of Chemicals
(GHS), (18) the dried C. siamensis bile can be classified as GHS category 4 (300 mg/kg <LD50

<2,000 mg/kg).

Conclusion

Using OECD TG 420, the dried Crocodylus siamensis bile at 300 mg/kg BW showed no
mortality and no toxicity effects to the treated rats, whereas mortality was shown at the dose of
2,000 mg/kg BW within 24 hours after testing. Thus, Crocodylus siamensis bile was classified in

GHS category 4.
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Evaluation of laboratory performance for
iodine analysis in iodized salt

Kittima Sonamit and Yuparaid Uetrongchit
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi
11000, Thailand.

Abstract Salt iodization is considered as an important mechanism for providing an adequate amount
of iodine to Thai population. Production of iodized salt needs to be controlled according to the regulation,
therefore, analytical test results obtained from regulator’s laboratories, manufacturer’s laboratories
and mobile laboratories using either Titration method, I-Reader or I-Kit are required. Thus, to assure
laboratory performance on analysis of iodine content, 2 rounds of Proficiency Testing (PT) Program
for iodine content in edible salt was established in 2016. The evaluation results of 1* round showed that
94.4%, 41.4% and 68.9% of participants using iodometric titration, I-Reader and I-Kit had satisfactory
results, respectively. For the 2" round results, it was found that 100%, 58.8% and 85.0% of participants
using iodometric titration, I-Reader and I-Kit had satisfactory results, respectively. Additionally, trainings
on analytical technique and quality assurance were provided for participants to ensure accuracy of

analytical results that could be useful for quality control of iodized salt.

Key words: analysis of iodine, proficiency testing, iodized salt
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Hundninanivdadeloniwaimssusssanummnsonessl fUGmsmamnasgiu ISO/IEC 17025:2005
Toaidunmsiisuisunamsnagauszuiaissl fodmssangnnnmsldfadmasavriadefiuiie
Tiludiiamawannssuuaammwaasiasl fiams mhenuidausmamesauanahnaiugiuiiesay
Tumsandiiumsa g wazdszarununuiasljuanssandn (?lzxiLLGl'ﬂ”Iif\]UﬂI‘lJiLLﬂiuﬂﬁ%ﬂﬂa‘ljﬂ’ﬂu"ﬁ”luﬁmu
MIAN3IBNAIDENNATIU MINAFDUANNNANZFNLAzINFITIaENNaday MIUszidunalagldvanad
fanzanuazMsTaTeNURe

U w.q. 2559 hiinenuazingandalasumsiusaniiugialusunsunagauanuidingisa juams
MNNN331U ISO/IEC 17043:20107 INATNINNAFNIUIMINIUIU 3 WHUNY AD MINAFDUANNTIUIEY
vasdfudamseuen ssiawdeludaamzuazeniandaluzainan sau 5 Tusunsu laun msmusanaal
daaemaila HPLC (Pharmaceutical assay by high performance liquid chromatography)
msnadaumsaranauesmen (Dissolution test) Msasradiuduasianialutlasn: (Confirmatory test
of narcotics in urine) msmmLﬁmﬁumsmwaﬂuﬁamaz (Screening test of narcotics in urine) a2
msmmﬁqaﬁmuawamluwmnaw (Analysis of narcotics/illicit drugs in seized materials) laginnms
nagauanNngyanaiulszamnl

High performance liquid chromatography (HPLC) flumeaiiaiildfusthenenslumsasa
AATRUMWINUEN TTeNana 15U The United States Pharmacopeia (USP) wae British Pharmacopoeia
(BP) fludu muualildmaiaiilumsmusinaseada® wasfudnmsanuenaasdanusansolums
anvienziaanam sliiulaldhndssariindotuiiaumwuesldnasgu unenuilihauamms
Tusunsumsmismnamenaaymeamaiin HPLC Tull w.d. 2559 uaz 2560 logldmatanagaunaneeny
iialidanadasiuingdusuasndsdamiivesl fianssaninanadensilunulsss wasldislu
walunnvuasudazimagnagaumumNnana Tull w.e. 2559 AalUsunsumsnagauanuNg s9a
wWi D5901R1 MImU3ana Gemfibrozil Tuingdu 18350 u USP38™ uazll w.a. 2560 3%iduny D6001R1

mM3¥USanas Hydrochlorothiazide lugnidia 1535ms USP39®

fMadnadgay

- 199Auen Gemfibrozil w@alag Combi-Blocks, Inc., a%3gaLasm ussﬂummﬁ”ﬁﬁwma
Uadhesh wana@niuluuazehindenduuan UIAUTIILINGE 200 HAFNTN TIUIU 200 230

- #nuile Hydrochlorothiazide 2119 50 §adn5u Maalagasdnmsnaznssn Usznalng ussgly

WDzt HENNIEDIRIY wieas 10 (e hinussyaswmaanla Uaain gaeaz 3 wwe 1Y 200 B9

m‘smmgmuazmimﬁ
Gemfibrozil USP Reference Standard, Lot no. H1F285, USA, 5’mqﬁvm Gemfibrozil AN

U%QﬂéﬂWﬂﬂi? 98.0% HaMla8 Glentham Life Sciences Ltd., UK, Hydrochlorothiazide USP Reference
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Standard, Lot no. J1F070, USA, Chlorothiazide USP Reference Standard, Lot no. H1E231, USA,
Benzothiadiazine related compound A USP Reference Standard, Lot no. IoF027, USA, ’?quauzn
Hydrochlorothiazide mmu’%qw%mniw 99.0% Wanlag SIGMA-ALDRICH, USA, Methanol (HPLC
grade) ey Acetonitrile (HPLC grade) naannawizad Avantor Performance Materials, USA, Acetic
acid, glacial (AR grade) waz Monobasic sodium phosphate (AR grade) Haanawizas Carlo Erba,
Spain, Phosphoric acid (AR grade) waz Formic acid (AR grade) wannmuvizas Merck
KGaA, Germany, 2,5-Dimethylphenol (AR grade) uaz Chlorothiazide (AR grade) wanlog
SIGMA-ALDRICH, USA

LA3agiia

HPLC ':;'u Alliance e2695 ez UV detector 'g'u 2489 HANNUNYDY Waters, USA, PRANUETR
Octadecyl silane (C18), Lﬂémﬁ"a i;u AT200 ANNALLDEN 0.1 NadN5Y, i;u XP 205 ANNALLDYA 0.01
Naan3u uaz Ju MXs anuastden 0.001 FaansN WaaNMIwe Mettler Toledo, Switzerland, sadanaY
mmﬁg@ (Sonicator bath) J4 POWERSONIC #@ns e Crest Ultrasonics, USA, ww3nsTaanuiiy
n30-1ud (pH meter) Ju pH Lab 827 HaaAn92a9 Metrohm, Switzerland, LA3pLEN (Shaker)

'g'u LSs500, NNNUIYDY Gerhardt, Germany

dnmzuaaaias HPLC

shauHY D5901R1Y:
1A309052230: UV, 276 wlumas
ARANI: 3.9 UAANAT x 30 LWUANAT, JaQUTTY L1
051N INa: 0.8 NadaNIABUT
USinasmsiie: 10 lulasans

sWauUNY D6001R1%:
1A309051230: UV, 254 1nluiaas
ARANI: 4.6 NAALNAT x 25 LHUALNGS; TAOUIFY L1
aamslvia: 2 Nadansaaund

USanasmsaa: 20 lulasans

A5eLHUNT
msﬂimﬁumwmwmzamaﬁmqﬁumﬁ’lﬁlﬂumsmmsgmmmaa‘umwﬁwmty

duingduen Gemfibrozil uay Hydrochlorothiazide #ilaas 20 20 wUTnamendaynaa:
2 shoadslunelunnifisuiussainasgiuees USP Reference Standard Ussifiuanuiluilaiiiensy
Tognagauanutiissuumeludaghe (within sample variation) 628 Cochran’s test® uaznagauay
LﬁENLuu’iz‘Vi’jNé’ll’JaEi’l\i (between sample variation) @38 one way ANOVA menmuua (assigned value)
Taenaaau outlier 628 Grubbs’s test® 1 masnnmaca outlier semnaemmasuazlfidummmue
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o ‘:%l = [ (4 1] .
mMInagaumnNutiiatasnuuaimaianndau (Homogeneity test)

[ o [

dueagamaaauingduen Gemfibrozil 11U 10 230 wasenila Hydrochlorothiazide 317w
10 %99 (urazeanihinliddasnh 20 e FuhwinsmiemunanhwindafauazualmiiiunasiBan)
muBinummddydagias 2 9 nuislualunsidsuiuingduenildidumnsnaspunesey
aNNIUIY vhendildinaunadadl

~ negauaMNLanNYIMTIande Tagld Cochran’s test

C - max
10 1~ 2
Zi:IDi

Tos C Mad6 Cochran’s test

D

i

AMANNUANGNIIMTNATNN 2 asaluudazdiad gy (i = 1,2,...,10)

A1 D niienanniga
1

max

fren C Ammaldisaniheinga (D) Tuas19 Cochran’s test fiszduanuAany 95%
(M C_=0.602,p=10,n=2) waasn lifianuuansasm ez

- Lﬂ%’ﬂmﬁﬂud'smﬁmLuummsgmi:wiwé’aaﬂ’m (Between sample standard deviation, S)
ﬁ'udamfi'mLuummgmwmmsﬂiuﬁuNamiwﬂaa‘umm“ﬁmw (Standard deviation for proficiency
assessment, Gpt)

S, aunalaeadi

MINATDUFNAIBENTIUIY 10 (DDEN (g = 10) UABLFIDENIATZH 2 A%y (X, %)

Sample averages, % = (xe1 +%e2)/2
Between-test portion ranges, w, = |xt 1— X¢ 2|
General average, X = lZf_l X

g &t=

Standard deviation of sample average, s; = \/Zle (X, —%)?%/(g—-1)

Within-sample standard deviation, Sy = Z}q_l w?/(29)

1

) L 5
Between-sample standard deviation, ss= [s2—(s2/2)
MSMUAUN O t(‘”

P
FMSUINELKY D5901R1: MUUa G, =1.00% Toeld Horwitz model

0.22¢, c<1.2x1077
G, =1 002 98495 12x107 < c <0138
0.01¢ 95 ¢>0.138
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Tog c, = ahmﬁmmummgmwmmﬁmeﬁ"gﬂ
¢ mass fraction 289ANNYNTUMBENN (HAITLWIN 0 D9 1)
(¢ \Ju mass fraction waﬁna%‘[sﬂaﬁﬁlé’mnwamsmaauwmﬁ'mﬂﬁﬁamsam%ﬂ)
HMSUINSULHY D6001R1: MUUA G, =20%LA NANNNAINZFNYDIANNTEN (precision)
tilalWanandaidsiensiuazdnsasaasiatmagaududuadio Tasruanuiivansiuinwims
eJ“mﬂ’l‘j“nmﬁ’lﬁ’ﬂﬂ'lLLa::":fGIQLﬂWaﬂ (By perception of experts)"” u

™ 8,030 udasnmagmagauiienuluile@eInu (adequately homogeneous)™
P

MINAFAUMINAITNNDRIMBENNAFaU (Stability test)
NATOUATINANTNIWIBNTIDENNOTO U AT IZMTIAA
- s¥auku D5901R1 waz De001R1 Lﬁuﬁqmwgﬁ 2-8C wargamgiivies (luiu 30°C)
MUY

] 4 ]

- gudagamagaunaudadili@ingn (LaGuen) wazdalunnifaulasassgarineyag
manadaulvnsaunaniugaezesmssnanaday §uasias 3 Madn Annsimelsidenummasauy

< & [ o v ks 4 a a g1 v v a P 7 N v ] J
anuduiliafieniu Matnes 2 91 AWdgraIraIleNzinaudadtliangn fa Y1 (Ra1Eueu) diuen

Aﬁ' a v <~ <~ 7
Laaﬂwmwmmiwﬂmmaxmau AR V2

NATAUANINAITNINYBIMIDENAIUANIINGANEMTUUE

- dedhadliiasljiamsmniniiaglnagameiicimilauazlduvivas 3 e tiveiiludos
muaNduSunaaauaNNAsEMNIINMIIUE WasUFiamsilasudaisildasdudninmuaziaguando
Toaikilge Sinnsidateiidsiudeisidmdummasauamuduiiodendu dotwas 2 9 diadeua,,
namsinnsrasiaciiidsliudazuia da 7,

- Wsuifsudm@asinmGudy ¥, Aumadeuasnamsien 7,

MBDENNAFDUNANINAITNINLND

[y, — ¥2] <030,

nstilaehunael senanamimseansy Teauaenuliuiuauinasgiu (standard uncer-

tainty u )™ Tvnu G,

71 — ¥ <030 +2u2(F) + u?(3)

Tos u(yy) wsz u(y,)” @ MmenulitiupuNAsHIUIBIAIWAEHAIATIHNNIENGY V1
uaz Y2 muaeu suilusanuvesmanuliuwivauinasgivantadems g lunssuiumie sy wu »RSD
of peak area 7aNMIDENUAZENITNINTFIY, ANNIANIUYDITIDENUATAITHINTFIU, MMAUAUBNENTNINTFIY

(% purity) LazANNNENYDINTILATIEHMBEINT

Y 2 2 2 2 2 2
u(y) - \[uAsam + uAstd + quam + qutd + uPstd + uPrec
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u®y) - mmlniuﬁuaummgmwmﬂ'ua?}'awa%Lﬂswﬁmimaaummmamw
YBIDENNATDU

UWasam = anulauliuauanasguuey peak area 2096008

Upsta = e lauduauanasgIuyes peak area UBIEITNINTZIU

Ucsam = aNNNULULDUNATTIUYIANNITNIUYBIADEN

Ucsta = anulidduauinasgIueasenuENa eI siInIgIu

Upsta = e liuiuauanasgIuusImmuuaasasinsgIu

Uprec = ﬁmulu'l,uiuaummgmﬂaamﬁmiwﬁ‘gw

MIWIAINIvuUn (Assigned value, xpt) wazAIAaNN laivauNInssINTaIAINKBUA (standard
uncertainty of assigned value, u(xpt)“)
nanMInedauasvaslfudmsanndnanitenzdalrsadalstad (Robust analysis) @ma3d
Algorithm A T ISO 13528:2015 (E) Annex C azla@naaslsiad (Robust mean, x*) tivaldifiue
Myua (Assigned value, xpt) waz éamfimmummgm‘[sﬂ'aﬁ (Robust standard deviation, s*)

MeNN NLUUBUINATTIULBIMMUUA NINGAT

S*
u(x ) =1.25 x =
(x ) Vo
p = MuRaMInedauinanulesasd jUAmsEnEn
st u(x ) <030 §3N50Use I UNaYRIFNTNAIMST LY z score taglainpamilNDamaANy
P P

liwduawinasgupasanmnua™

madsziiunan)snagauasiaslfuanisannan
Jadeiatnadau Iagavenildiduansnesyu waziSmnesauliiasljidmssnsn s
mMsnadaunniasUuanmssngninanunauindsziliuns a3l

mnamwaglstad (x*) wWelfdummuun (x ) Togl4a8@15Ua6 (robust analysis) aa33
P

Algorithm A Tu ISO 13528:2015 Annex C uazUseifiunanNadnas z-score”

(%—%p¢)
zZ; = ——=
O 'pt
pt
Tos  z; = zscore
X; = wamienzdndasljuanmsaunsn
Xpt = @MU
G, = ahudientuuineasIuraamstsziiumsmagauaNuiNgUseLiiumg z-score (31l
|Z| <2.0 : acceptable
2.0 < |Z| < 3.0 : warning signal
|z| > 3.0 : unacceptable
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We

alneuazinguanfinauimanagauanadinglisunsumsmisnaenddgaiamaia
HPLC Tudl w.6. 2559 uaz W.A. 2560 WU 2 WUsuAsy svauny D5901R1 msmuSinuaenadina
Tuingdven Gemfibrozil Jotuludl w.e. 2550 Handnidrumasau 95 918 dewamanadau 90 e
(59882 95) SHauEY D6001R1 MmsmUsunamendnnlueniiia Hydrochlorothiazide Soaulud w.a. 2560
fdngnuEnsiunedau 69 M Swamsadau 67 Mg (Seaas 97) dndnlaunvaslfudmsasvienzd
5uq nmasguaziensu lssnundaelulszned AuEineneansnmsunng Nndaiasljudnmszesdssna
angnondeu laun dvwm snade o Wavtud dealus dulafidauszdoaun Wy

TN 1 u,amwamaaummL‘TJuLf'IaLﬁmﬁuLLax@hﬁmumwaﬁmqﬁumﬁi&ﬂumimmigm eIhEIY
mﬁmmlﬁmﬁmﬁmﬁ'u Gemfibrozil waz Hydrochlorothiazide HMMWUA 99.57 WAz 99.37% on as
is basis MUTAU aghmagaurammsdaeuny Tanuduiia@mfiuezanuaamnaasaiianamagay
wazzuasaauaaslum e 2 uaz 3 muEau

mImearfvuezesiisgunageuzasnadatuny Tdamaslsdad (x*) Mnranadauzas
WosfUAmMsanGn iy 99.249% on as is basis uaz 99.6% LA amuaeyu wazeauidssuuanasgu
T5Uad (s*) (AU 0.64% on as is basis U8z 1.3% LA ayua1au @y liiuusuinasgIueasemmue
fien 0.08% on as is basis uaz 0.2% LA musau Fefianiaend 0.3 whoesdnudeauunasyueaims
Usziiunanmsnagauanuun (c) 2y G, 2a93RaLNY D5901R1 Mviuaan Horwitz model A 1.00
% on as is basis UazINaUNYL D6001R1 ﬁmuﬂmmmmmmzamaqmﬂmﬁm (precision) @8 2.0% LA
e lisanndaeiuddimnsvuardnsasaasimetanagavduiueniio Tosiuanufiueasiusnm
mddmmszasiiineuazinganio daiudnlssiunasasaindndiemsld z-score Taglididemanu
Liwiuaunasyruzesimvua squamsnagaurnusnnguazmslssiiung z-score Tdmumei 4
WHUDTIUTaEN z-score B9HY D5901R1 Uaz D6001R1 uaaslumwii 1 uaz 3 My du histogram

of mean waMILUMNN 2 Uaz 4 MNAIOU

@199 1 wamsnedauaNuiiaderiuwazainvuerasingdvenildiduasuasgpunasau

ANNTIUIY
Cochran’s WNONII ANOVA Grubbs’s test MMNRUA
o test UszLdiy - % on as is
IVALLNU - Naﬂ'ﬁﬂi%lﬂ\lu basi
c C_ F/F _/P- G G asts
crit crit crit (n= 2 0)
value
D5901R1 0.28 0.602 13jﬁ 2.04/3.02/0.14 fmqﬁ‘um 0.55 0.36 99.57
ANNULANGN al#duans (no
YN NINIFU outlier)
- P
D6001R1 0.26 0.602 M3 0.56/3.02/0.80 ‘:/IG]GE]‘LLF]’J']N 0.59 0.36 99.37
FIUIUNAINN
I -:?u = [ (HO
Wutilateennu .
outlier)
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v

W UNdpe warame

AN 2 wamsnagauaNNuLilatdenuaemIaENNagaU

SUHELLEY Cochran’s test ISO 13528
C Ccrit Ss 0'3613t
Ds5901R1 0.35 0.602 0.22 0.30
%on as is basis %on as is basis
D6001R1 0.44 0.602 0.1 %LA 0.6 %LA

WamsUsziiiu TaifianuuaneNaImM AL

fmahanagauiluiiaidennu
(adequately homogeneous)

MIND 3 HEMINATDUANNAITMNYDINIDENNATDU

dAMmezmsnagay V1 — ¥2l 0.30

pt

0'3Gpt+ 2y u?(yy) + u?(y,)

SWawNU D5901R1 (% on as is basis)

o < o
dnnensaatnu 2-8 C

Waud 1 0.05 0.30 -
Woud 2 0.28 0.30 -
(@oud 3+ 0.57 0.30 1.87
(u(,)=0.34, u(y,)=0.71)
FAMENSUS
ila 0.23 0.30 -
16 0.18 0.30 -

shaLHY De001R1 (%LA)

goungiivias (LA 30°C)

Waud 1 0.0 0.6 -
Foud 2+ 0.9 0.6 2.3
(w(@1)=0.7, u(yz)=04)
Woud 3 0.6 0.6 -
FAMENSVUS
wila 0.1 0.6 -
T 0.9 0.6 2.5

(1) =0.7, u(y;) = 0.6)

“gnginmsinisgansulagiudienalduinenanasgiu

el o o P
U 62 AaUUN 1 uNTIAN - WUAN 2563
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3N 4 dsUunamsUssiiumsnasauanuinglisunsumsmusinademaanmeamaiia HPLC

NUIY Robust Standard Standard wWansUszLiiy
S/ vl fuams(se) Robust standard deviation  uncertainty vl Juamsannsn (518, s089z)
fotanagau/ qing G mean  deviation for PT of assigned lzI<2 2<1z1<3 lz1>3
Bnedau W nedau (x*) (s7)  assessment e wx,) acceptable ~ warning  unaccep-
nedau  (Sp8a2) G signal table
D5901R1/ 95 90 99.24% 0.64% 1.00% 0.08% 86 3 1
Gemfibrozil/ (95) on as is on as is on asis  on as is basis (96) (3) (1)
USP 38 basis basis basis
D6001R1/Hydro- 69 67 99.6% 1.3% 2.0% 0.2% 65 1 1
chlorothiazide (97) LA LA LA LA (97) (1.5) (1.5)
Tablets /USP 39
2.00
pE=
(=3
1.50 e
mgﬁ
1.00 ",'t
h— [
SSEEIETECD
NI ;aga:sg
0.50 —GHEE:"‘E ¢:;r£_= PoeosS
ﬂ;gﬂgcﬂ-:ﬂ
= ||IIII||
0.00 T L PR T T ]
onEDEE
o= ;m-—g.zgs
-0.50 oopsesd
.,,:!
u"""“-g““
-1.00 3o3es=s
ﬁ
m‘O
-1.50 z
w3
-4
-2.00
-2.50
.
z
-3.00

MUl 1 z-score 209%IUFUAMIFINTIVFUNY D5901R1 M3mUIina Gemfibrozil luingduen
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051]018]082

076|088[041
024]088
071]021
oos|og1
072[035[030]
009]012[033

048]001]035

011

090J07 3] 065
D46J039]02017]
029]006]06H 078

Q87|

|07 8|

037]026]058

063

Q&7 . .
% on as is basis

95.50
96.00
96.50
97.00

99.00
99.50
100.00

100.50

101.00
101.50
102.00
102.50

MW7 2 histogram of mean 2845Wauky D5901R1 M3 Gemfibrozil Tuingaven

3.00

2.00

1.00

0.00

e
saiiit

e k- §§

B58adias

£88

-3.00

AWA 3 z-score uBdMsUsELiiukaaIN TN LKL De001R1 M3vUSana Hydrochlorothiazide Tugnidia
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0052

0033

0015

0049

0024

0057

0023

0003

0068

0067

0051

0008|0050

O0E6) 0045

00&1]0019) 0065

0055 0005) 0025

oo18j0021 ODZBI

0060 OOODI 004 3|

0020 0053' ODEDI

0013|0017 0046

0062 0063' 0011

0039 OD2£II o007

0012|0027 00470038

0053|0069 0030] 0022 0040 0006
0o2s|003s| 004200 10]0037| 004 1|00 16]0nss
o044 ooo1|oose|ooo2fooze|oos4|on14|oosz|oos1 0048
—— %LA
S 2 2 <2 < <9 @ <9 <9 =< < <
o] © o~ 0 (<2} o i [\ [90] < <] o
o] o] » o] ] o o o o o N [22]
Ll i Ll Al i Al Ll

7NH 4 histogram of mean 2895%aWHY D6001R1 Msmuanm HydrochlorothiazidelumLﬁm

a 4
AU

mMsnagauANNTINMmuUMIMUSINamea@eymeamaila HPLC Wumsanaiengiaind
maa‘ui’mqaumLLazmé’wﬁmﬁmuﬁﬁiuﬁﬁwmLﬁs;mﬁ'umsmmgmﬁ%’mdﬂﬂw%’auﬁ’u A1ININIFIUMING
Hulagduenildsziiuvanuniuilodanduuaslienimuelasfieusu USP Reference Standard

manaadauiienuduiladieafuresiatmasey linuanuuandeusimsiensds uazd

Q} 1 L ) T a VoW ) = < dq’ = o =® o
LUENLUURNINITIUISWINGIBY N (Ss) 13~ll,ﬂu 0.3()'pt ULFMINMBENTANNUUUBLAENINU TINDINANINAY
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ANNABEATEEINYBINSIAUIMINadauaNuiny lesilaegluinued 1y -yl <030
uedimszenatnarialsaanu liLdua NN IFIUBIM AN IUUNENNAIWBINTNAFIY FIL1HAY
dasnnidlumsiensiSsuiisunanadaudngunmiuuszinnudsgimagauiiguandiuuias
(3 BEN) mnﬂ'wmmvl,u'Luiuaummgmﬁﬁwmmlﬁ wuhenuiissesmsieneisateniuilasaven
i lidassensnasiiiudumanawh mﬁmmmniumswmaauﬁmmlﬁlﬂﬂﬂLﬁmi’mmé‘hasiwnﬂaauﬁtju
wnaaau aghslsnanuladnunnlivanulissamw Jedehdanumanzandmsuldmiiunmsnagauany
ey

msmemimue wazdnudsnumnesyuemstsaiuuamsnagauanuiuy (G ) waze
MU ﬁ'mm::auﬁmmﬁ’]é’fmuGiam'iﬂimﬁuwamsmaawmﬁmﬂﬁﬂ'ﬁmsamﬁné’m z-score MMALAT
leannnanadauzasduninihunmunuaig robust analysis mMu35 Algorithm A lu ISO 13528:2015 (E)
Annex C” msmmun G | Auagfurnumangan JogUszand Fenadauussiatmadau siausu D5901R1
(IngAiuen  Gemfibrozil) wazsviauuy D6001R1 (#11iia Hydrochlorothiazide) fwue G, WU
1.00 % on as is basis uaz 2.0 %LA muaeu anwazdeevasiiildlunsnuuamsiengiazndulumu
sUnvumsnenulimadmensayludnmana @ C, PAIINAUNY D6001R1T MUUAMNANNANIZTN
2B9AMNITIEN (precision) Lﬁ'aiﬁaaﬂﬂa"aqﬁ’u’i%"’?meﬁﬁﬁﬁgumaumsm%ﬂué’hasiwLﬁaﬁaﬂazmﬂé’amﬁwﬁag
wasdnuazzasimadrnasaviuiuenio Tosiuanuduausivdnmmadmnmssesdiineuas
NN

mamsmﬂaummﬁwmmwaqﬁy'qamLquwuﬂwﬁaaﬂﬁﬂ'ﬁmaﬂm%ﬂﬁ'mamﬂau “acceptable”
NNNN3BEaL 96 udasliiunvesdjidmssundndruluaienusansalumiSinammadymamaiia
HPLC nsluingduemnuasndsiont iefinsanmeasdsalunsnuiiladu wuhvas fidmsuneneuan
dayaszuulasinInanl uasaiianasuiildlinsduiidvue dwalidayalihiFadawihassiunosi
z-score @IUNANATIU “warning signal” w8z “unacceptable” awﬁmmqmnﬁ'aﬁmwamiu%mau
MI3ENTNTZANLINATTULAZANTALNEFIDEN LU M m‘smmm%yuwmmsizwiw%’q MIUAIDEN

< ] = I & = (4 v a va v Y a o a Y| [ a K
El']LNG]lNﬂZLBEIG’ILﬂutuatﬂﬂiﬂu ‘ViB\i‘ﬂ{]‘UGlﬂ'ﬁﬂaQW]ﬂ']L‘Vi({!?lﬂNﬂWﬁ'](ﬂLLaz(mLHUﬂ”ISLLfﬂ?ILLaS‘IJB\iﬂuﬂ"liLﬂG‘I‘Zﬂ

a5

9

o @

mamUBinaiedagyaiemaiin HPLC Wuddaglumsmuauamnwen wasfudnsn

o
H

1NENTDIMITINIUTUNTUNATDUANNEINNYAINANIBENEABLHDY (aUsziiuANMNULWAINTZUUAMNIN
povaulddaandasiuinesgiu ISO/IEC 17025:2005 Jayvienaq Awvaransaihllidudayaiioudluuaz

Usulpedalu managauanudingueant 2 unuuaasnvisaljidmsnnnhsesas 96 Tiwaidumhwala

Aeenssndsenma

yaauAmvasUfudmsmuanammwenouisnianusiuiislumsihiumegauanuging

AuaineuaziaguEnia nsnInemansmsunng uazhliouiidiGagainedsd
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Proficiency Testing for Pharmaceutical
Testing Laboratories: Assay by High
Performance Liquid Chromatography

Methinee Nimnoi Nanthanut Seesuwan Sasida Yoosuk and Siriphorn Laomanacharoen

Bureau of Drug and Narcotic, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000, Thailand

Abstract Proficiency testing (PT) is an important complement for quality assessment and quality
system development of testing laboratories. Participation in proficiency testing program is required for
laboratories seeking recognition of their competence through ISO/IEC 17025:2005 accreditation which
can lead to the confidence and reliability of test results. Bureau of Drug and Narcotic (BDN) has been
accredited as a PT provider according to ISO/IEC 17043:2010 since 2016 under the scope of
pharmaceutical assay by High Performance Liquid Chromatography (HPLC). Gemfibrozil raw material
was used as PT item in 2016. There were 95 laboratories participated in the program and 96% got
“acceptable” results. The program has continued to 2017 using Hydrochlorothiazide Tablets as PT item
and 69 laboratories participated in the program with 97% of “acceptable” results. Participation in
proficiency testing programs, testing laboratories can evaluate their performance and improve

the quality system according to ISO/IEC 17025:2005.

Keywords: Proficiency Testing, pharmaceutical assay, HPLC
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