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INSTRUCTIONS FOR AUTHORS

The Bulletin of the Department of Medical Sciences welcomes the articles related
to the Medical Sciences researches and studies in the area of biological products, medical
devices, cosmetics, pharmaceutical products, food and beverage, medicinal plants,
narcotic drugs, hazardous materials, radioactive materials, communicable diseases,
non-communicable diseases, disease carriers/vectors, risk analyses, technology
developments, clinical researches, quality management systems, etc.

The Bulletin is published in every three months as following: 1) January-March,
2) April-June, 3) July-September, and 4) October- December.

The articles can be submitted in either Thai or English. The different kinds of
articles are accepted including original articles, laboratory findings, case studies, review
articles, general articles, letters to the editor and short communications.

Every article must not have been accepted or published elsewhere.
Articles published in this bulletin represent the research activities or opinions of
the authors, not the opinion of editor or Department of Medical Sciences. The authors

are responsible for its contents.

Contributions in every article will be peer-reviewed by at least two
selected experts.

The clinical research and research involves human specimens must be prior
approved by the Ethics Committee. The research that involves animals must be prior
approved by the Animal Ethics Committee.

Type or print out of the manuscripts shall be on A4 white paper using Angsana
New font, size 16. Use double spacing throughout the paper, and on only one side of paper
with left and top margins of 3.5 cm., and right and bottom margins of 2.5 cm.

The first page shall carry the title of the article, full names of authors, affiliation
of the author and a running title.

The second page shall carry an abstract both in Thai and English of no more than
250 words. The abstract should cover the rationale, objective(s), scope, main methodology,
and new major findings/results of the study. Identify limited to 5 key words at the bottom
of the abstract.

The third page and next shall carry the body of the article. The structure of
original articles and laboratory findings should be in the order as following:

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 stain 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.

Discussion: Discuss findings. Provide and interpretation of the results.
The results may be provided and interpreted in relation to other relevant studies. It should
not contain extensive repetition of the results sections. The impact or benefit from the
this study may be elaborated.

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

Each table of or figure should be prepared on a separate sheet. Photographic
prints must be in black and white, shape or shaded with high contrast and not smaller
than the postcard size. Drawings shall be clearly prepared with black drawing ink on
white paper. In the text, an appropriate space should be provided for each table or figure
as indicated below:

For Table 1 | or | For Figure 1

Acknowledgement (If any):

References: appeared in the text, should be cited according to “the Uniform
Requirements style” (the Vancouver Citation style). The references should be listed
numerically and in the same order that they have been cited in the text. Only the original
documents should be used as references.

List all authors up to six authors. If there are more than six authors, list the
first six authors and then follow by et al (et al means “and others”). Use the title of the
article or book as author when no author is given. Only the first word of journal articles
or book titles (and words that normally begin with a capital letter) are capitalized, and
do not use italics or underlining.

Each reference should be in the order, according to the following samples:



1. Citing a Journal Article
Examples:

Hoorfar J, Cook N, Malorny B, Wagner M, Medici D, Abdulmawjood A, et al.
Making internal

amplification control mandatory for diagnostic PCR. J Clin Microbiol 203; 41(12):
5835-17

Russell FD, Coppell AL, Davenport AP. In vitro enzymatic processing of radio-
labelled big ET-1 in human kidney as a food ingredient. Biochen Pharmacol 1998; 55:
679-701.

Coffee drinking and cancer of the pancreas [editorial]. BMJ 1981; 283: 628

2. Citing a Text/Guideline
Examples:

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

The United States Pharmacopoeia. The National Formulary. 23" ed Rockville:
United States Pharmacopoeia Convention, Inc,; 1995. P. 373-5.

Thai Pharmacopoeia Vol. 1 (Pt 2). Appendix 1.1 Reagents. Bangkok: Department
of Medical Sciences; 1993. P. 1472-5.

International Organization for Standardization. ISO/IEC Guide 25. General
requirements for the Competence of calibration and testing laboratories. 3™ ed geneva:
International Organization for Standardization (ISO); 1990

Stedman’s medical dictionary. 26™ ed. Baltimore: Williams & Wilins; 1995 Apraxia;

p-119.

3. Chapter in the Text
Examples:

Phillip SJ, Whisnant JP. Hypertension and stoke. In: Laragh JH, Brenner BM,
editors.

Hypertension: pathophysiology, diagnosis and management. 2" ed. New York
(NY): Raven Press; 1995. P. 465-178.

Bennett GL, Horuk R . Iodination of chemokines for use in receptor binding analysis.
In: Horuk R, editor. Chemokie receptor. New York (NY): Academic Press; 1997. P. 134-48
(Methods in enzymology; vol. 288).



4. Legal Material
Examples:

Airlines Equipment Amendment Act 1981 (Cwlth), s.19(1) (a) (ii)

Public Service Regulations (Cwlth), r.83(2) (a) (ii)

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

5. Organization as Author and Publisher (Including pamphlet & Package
Insert)
Examples:
Department of Medical Sciences. Guideline of method validation used in phar-
maceutical analysis. Nonthaburi: Department of Medical Sciences; 1995
Pharmaceutical Society of Australia. Medicines and dribing [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
Examples:

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

7. Dissertation
Examples:

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

8. Citing Electronic material

8.1 Journal on Internet
Examples:

Morse SS. Factors I emergence of infectious disease. Emerg Infect Dis [serial
online] 1995

Jan-Mar [cited 1996 Jun 5}; 1(1): {24 screens}. Available from: URL:
http:// . .gov/nci /EID/eid.htm



Garfinkel PE, Lin E, Goering P. Should amenorrhoea be necessary of the
diagnosis of anorexia nervosa? Br Psych [serial online] 1996 [cited 1999 Aug 17}; 168(4):

500-6. Available from: URL:http://biomed.niss.ac.uk
8.2 Websites (WWW site)

Examples:
Hoffiman DL. St John’s Wort. [Online]. [cited 1998 Jul 16]; [4 screens]. Available
from: L: http:// .Jhealthy.net/library/books/hoffiman/materiamedica/stjohns.htm

The body including tables, graph, and figures of original, laboratory
finding, and review articles should not exceed 25 pages, and for other kinds of

articles should not exceed 15 pages.

How to Submit Manuscripts

There are two channels to submit articles:

1. Two copies of the manuscript including the original one and a diskette should
be sent to the editor at the below address. Papers which tend to have legal or ethical
impact must be submitted accompanied by the guarantee letters from the authorized
organizations.

2. Online submission via http://www.presston.net/journals/index.php or via the
website of Bulletin of the Department of Medical Sciences: http://thailand.digitaljournals.
org/index.php/BDMS. The papers which tend to have legal or ethical impact accompanied
by the guarantee letters from the authorized organizations 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.

Following publication of an article, ten reprints will be supplied to the first author
free of charge.

Editor, Bulletin of the Department of Medical Sciences
Department of Medical Sciences Library

88/7 Soi Bamrasnaradura Hospital, Tiwanond Rd.
Nonthaburi 11000, Thailand

Tel. 0-2589-0022 ext. 98306, 99662
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UALAANIABDEN IﬂﬂtﬂW’lxﬂEiNﬁﬁElﬂHﬂEjuﬁNHNfT‘U artemisinin (artemisinin combination therapy; ACT)
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1992;339:821-4) %wfammﬂ‘miamﬁaianLLaxniszmﬁﬁmqmaqﬂsxmﬂlmlﬁﬁﬂﬂﬁlﬂu
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Snwgfthamnaizel w.e. 2549 (0.6, 2006) naliannsailesnumsunsnszaavailsalos gametocytes
Teawatiiasan waslw ACT asuuda 3 Sulaglaily single dose of primaquine Wuisil gametocytes ot
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Confirmed malaria cases and deaths (FY 2010-July 2015)
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*FY (Oct — Sept) 47 Includes cases from SMRU, MP/BMP
and BOE (starting 2012-2013 onwards)

Source: BVBD
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10.

11.

12.

13.

14.

L@NEITD NI

. Wilairatana P, Meddings JB, Ho M, Vannaphan S, Looareesuwan S. Increased gastrointestinal

permeability in patients with Plasmodium falciparum malaria. Clin Infect Dis 1997; 24: 430-5.

. WHO. Guidelines for the treatment of malaria. 2" ed. Geneva: World Health Organization; 2010.

Wilairatana P, Looareesuwan S, Charoenlarp P. Liver profile changes and complications in jaundiced

patients with falciparum malaria. Trop Med Parasitol 1994; 45: 298-302.

. WHO. Severe falciparum malaria. Trans R Soc Trop Med Hyg 2000; 94 (suppl 1): S1-90.

WHO. Guidelines for the treatment of malaria. Geneva: World Health Organization; 2006.

. WHO. Management of severe malaria: a practical handbook. 3™ ed. Geneva: World Health Organization;

2012.

WHO. Severe malaria. Trop Med Int Health 2014; 19 (suppl 1): 7-131.

. Wilairatana P, Looareesuwan S, Vanijanonta S, Charoenlarp P, Wittayalertpunya S. Hepatic

metabolism in severe falciparum malaria: caffeine clearance study. Ann Trop Med Parasitol 1994;
88:13-9.

Looareesuan S, Virvan C, Vanijanonta S, Wilairatana P, Suntharasamai P, Charoenlarp P, et al.
Randomised trial of artesunate and mefloquine alone and in sequence for acute uncomplicated
falciparum malaria. Lancet 1992; 339: 821-4.

Global health situation and projections estimates. Geneva: World Health Organization; 1992.
Available at: http://www.ciesin.org/docs/001-010/001-010c.html#fn16.

WHO. World malaria report 2014. Geneva: World Health Organization; 2014. Available at: http://
apps.who.int/iris/bitstream/10665/144852/2/9789241564830_eng.pdf

Tangpukdee N, Krudsood S, Srivilairit S, Phophak N, Chonsawat P, Yanpanich W, et al. Gametocyte
clearance in uncomplicated and severe Plasmodium falciparum malaria after artesunate-mefloquine
treatment in Thailand. Korean J Parasitol 2008; 46: 65-70.

WHO. Emergency response to artemisinin resistance in the Greater Mekong subregion: regional
framework for action 2013-2015. Geneva: World Health Organization; 2013. p. 10.
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Assay of Cefoperazone and sulbactam by HPLC Panida Rattananukul and Prachaporn Polsin

UNUI

engasuaulviwanlzuuasdauuaunylugluuuenida (Cefoperazone and Sulbactam for
injection) ({uengasuanszuin wlnwaslyy S?%qL‘ﬂumﬂﬁﬁmsﬂduL%Wﬂisaﬂa'%u (cephalosporins)
s;u“?;mu (third-generation) sengnazhianuaiielasiinalnmseengniamomn NaNLWiigaau (penicillins)
Aasansaduiamssaniraduauailaelutunay traspeptidation %ﬁLﬂuﬁgumauqﬂﬁﬁﬂumia‘?N
wiagad lvidawuaiiGeiintumediieUnd seldannsonudausedusasluds wadazuandanouas
LLUﬂﬁL%EIG]1EII‘Ll‘ﬁE1ﬂ e laulddmiudnmlsadadauuaiiGounsuuin Wy Staphylococei sp. uaz
Streptococci sp. WazUNINAUNANEAUA 1HU Pseudomonas aeruginosa™ §augauuaun Hushdiudia
ol -usaunue (B-lactamase) %ﬂL“TJuLaulezfﬁﬂau%yaLmﬂﬁL‘%ﬂﬁmmsaﬁmmmﬂﬁ%’ms Faflu
smaliuueiiGefadasn fiusvaesiio
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nnaaEntinnsadugimasaivlavesuaiiGanassion g Thwan lnuwssFauuauny
ueniifiteudldlumsinmlsadadorasmudumelamsdiuuuuasdiud Tsndaesssmadutlaas
Mauuuazdua mmadoydesiasdniau gundsnay damaduihdsnay waslsadadaiu 9 melu
doaias mmadaidelunsudladio lsndadavasinuianilaiieseu Tsnfameuninszgnuazda a1ms
snwumelududenau Weynagnsniau Tsavuadly uaslsnfadadu g sasssuuduiug® nnauaud
Tums$nnmsiaidaiinseunquuarsszuulusems mldimsldndinananheens dumadanues
guenufiuenguauq wasdedodluenlutafamdnuiend wa. 2556 Taf v Selddmiunsaadelu
T5anen1na (nosocomial infection) MnuuaTidaunsuau Taswmmzmseaide Acinetobacter sp.
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v @ @ a v ~ oo ¢ e P~
FNVANUSEMIAMMNKAINATIIUUINMINUENTNUYTZINM 2557 GUEITNENAFATINTUNNEN 10 JUATIHEI
o a 4 =~ o 43! 4 = ac a o‘d' 1 [ o v .;' =~
mmsanvienzianunsidaumsuen Zldmsed wazismsanaienednaenu mvlFnauszduddos

=) Y V2 o v aca v a o 4
aaediinn gIedenmsnmunisienzilegldimaiiainasamalasannnnnuuureanadanssousgy
(reversed phase high performance liquid chromatography, RP-HPLC) lagwaiuiainiuiae
284 Sreenivasulu waz Rani® (584 Validated RP-HPLC method for simultaneous estimation of
sulbactam and cefoperazone in bulk and pharmaceutical dosage form NuIeaInaldanMzape
TasnINNTNUUU2BUNAITNTIOULGN 691 ABANI phenomenex C18 UM 4.6 X 150 HAALNAT UTIIOUMA
2110 5 WlAswes sezmadmmaatnies pH 6.6 nU acetonitrile Tuansiau 70 : 30 8a51Ms5l4a 0.8
Hadansnownd aieNenuendu 230 luwes wuiezawslWiweNlauuazdauuaunud retention
time WNAU 9.32 UL 5.33 MNAGU run time WU 20 17 WaMIEEINENFINNU UALATINFBUANNGNGDI
2NN ANIUMNNANN TR TIEN USP® waz ICH Guideline” Tag@nwnansninganuneszuy
Tasunlnasul enuanazaasa Nl udunsauadwaImsia e anuuly ANuies AN
ANENWYDNENTALAENINITFIULALEITAZAIIAIDEN ANNNUAANIT FANNOVDINIATIANULAZAANNALEN
Ui tiveaananlumsenaitenzyd wazldidvidinespuwesguiinenamansmsunndd 10 guasimsil
mmanwuIsienzilagldinatindnasamalasinInnmWuuueralanssousgs (reversed phase high
performance liquid chromatography, RP-HPLC) danldaaaniiniia BDS Hypersil C18 211
4.6 X 100 §adwNA5 2100YMA 3 lulAsnes MazmemmUsznaumedIuNaNYITIazae 0.005 M
Tetrabutylammonium hydroxide pH 4.0 L8 acetonitrile Tuaasdu 72 : 28 Taadsunas ansimsiveves
G 1.0 Fadansdai a33TaNANNEIAGY 230 Wlwwas lumsasaiwnsiaumueninwanlyu
% = dﬂ' I Vv Y oa Y Y oa Vv d'd = a o %

wazdanuaunulugluvvenida waidumsquasesuiloa Wuslaaldldennivssansamlumsinda
Snwnlse

wa3asilauazgunsel

1. High Performance Liquid Chromatography (HPLC) wannm9ivad Agilent auwus
AssusgeaTnil

2. 1A309% : Sartorius ED224S wanfauiune Sartorius sniusanssasgieasuil

3. Ultrasonic bath : 175DAE waanniaay Crest Ultrasonics ¥3gatuam

4. @aaw: Hypersil BDS C18 2110 4.6 X 100 #8duns us590umMezng 3 lulaswas
NanNMuae Thermo Scientific

5. pH meter : Metrohm 702 SM Titrino #anAau9iuae Metrohm Herisae 8)015a5uaud

GREIGHY
Acetonitrile, HPLC grade wanAmizay Merck; Tetrabutylammonium hydroxide 40%,
HPLC grade NanNvee Fluka; Phosphoric acid, AR grade nanN e Merck; 1) HPLC quality

J1ININIFIU
1. USP Cefoperazone Dihydrate Reference Standard CAT. No. 1623670 Lot No. IOKo056
2. USP Sulbactam Reference Standard CAT. No. 1097705 Lot No. JOJ117
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e
magnengiiwenlauuasdanuaunnlugluuveniio Ussnaumemeliwanlau 500 Iadnsu

LASHALUALNN 500 NAdNSNAD 1 2W08IRR

mMatesangIsazaIanIn (Mobile phase)

{W38NFITAZAIY 0.005 M tetrabutylammonium hydroxide lagi@aanaisazais tetrabuty
lammonium hydroxide (40%) 3.3 ml ¢281n 900 ml U5U pH WU 4.0 + 0.1 ¢ phosphoric acid
USulsmnaserminliasy 1,000 ml NATUREN 0.005 M tetrabutylammonium hydroxide pH 4.0 AU
acetonitrile Tuaasaiu 72 : 28 lagUSinasuaznsesnuununsawing 0.22 lulasuas

MILAIBNENTATAENINTFIU

%quimmﬁmm‘[wLwasﬂﬁuuaxﬁmmmmu 15 §a8n3u 891U volumetric flask 24110 100 Fada0

aranauazdSuUSINATAIEETALIILMN NTBNENIULNUNTBIVUNA 0.22 hJIﬂ’SLNGI’i

MILEIBNFITAZAIIMIBLEN

avaemad e lumaussendamemsazanaaim lalu volumetric flask 2110 100 §835013
USu5anasaunsu 100 f9dans areansazaadin nntutuamsazarsiiin 3 fasans lalu volumetric
flask 2u10 100 §88805 USUUSHIATAUASU 100 FadENT MI8EITALAEGHINT AeNANNTNTUVBY
wlvwanlzuuazdouuauny AU 0.15 Jaan5uANEAANS NIBWEIULEUNTDIWIA 0.22 LulASIINAS
(lFnui)

dnnzzasszuulasanlnnsi (HPLC)

HPLC column : Hypersil BDS C18 2119 4.6 X 100 U3338umMa2a 3 lulasiuns

Mobile phase : 0.005 M Tetrabutylammonium hydroxide pH 4.0 : acetonitrile
=T72:28

Flow rate : 1.0 ml/minute

Detector : UV 230 nm

Injection volume 1ol

mwmaaumwgné’n’awaﬁ“ﬁ'ﬁm‘swﬁ (Method validation)
1. mMInadauanumnzanraeszuulasinlnnsin (Chromatographic system suitability)
wignasazmznasuElwenlsuuszdauuaunluasazaaamm lddanungu 1.0
NaanuGaNadang '“TJL“tJmmiasmﬂmmgmfj 1.5 #888015 a9lu volumetric flask 2116 10 F58805 1HN 3
M hydrochloric acid 0.2 Naaa®5 dalinh so aseuades 3 $las sana 3y UsuuSinaseemsazas
fnudinsasusunsas 0.22 Tulaswas ihllAensicseias HPLC a52980umsiinadens ) 17U
%RSD, retention time, theoretical plate, tailing factor waz resolution Femummaiasas USP®
nnlusunsusalusidvaanias HPLC 301 3 A39 tlBudmanumanzanyaszuuitls
2. MINAFIUANNINIZLNZNYBNID (Selectivity /Specificity)
w3sndmsararaalglinesunazdouuaunyluasazaremim liianududy 1.0

899905 Unlaansazae@ae il 1.5 19805 adby volumetric flask 21160 10 Nadans 1w




Wiensienglmenlnuusstauuauny melasnmnniluuuzsavmanssousg Al SINUND uasUsEINg Hadu

M iaanealuannzme g YSulsunasmeasasargmmnaInsaenuuLsunsae 0.22 ulasuns danie
64 9 flWinamsaaac
1. wli%auil 80 svenwaldod v 3 Hlug
2. nE5azans 35% hydrogen peroxide 110U 1 naa udnhlu Wi so asewades
W 3 Hlag
3. insnsazany sM hydrochloric acid 311U 1 wee udnhluhlideud so asemwadod
WY 3 Hlag
4. Hinsnsazans sM sodium hydroxide S11au 1 e wdgnhlunlidaud so asewaided
w3l
5. ihluiiwan W 6 Tl
JinedasazanadadiiThldiiamssanadananizene q sreeias HPLC wiadnsmssuniu
NnEsEINEM AMinasseazssssamemlassuiisumiuildiereseansaranaiiethaaivimanlzy
wazFauuaunuignzUnd
3. MsnadauaNNudunsIuad19209M5Ie1ey (Linearity and Range)
Finsmaspuliimenlauuasdawuauny 25.5 uaz 25.1 Jadnin (%purity 28983
MNAIPUE WO N IFUYNIAY 94.7 UAXUBNETINATTIULILUALNILINAY 99.7) 891U volumetric flask
2110 50 Hadans azaguazlSulSnasmeasaraamm azdianuniueeusinime N lgunasdawuauny
WU 0.48 W8t 0.50 FaaNINAaNAFENS MUMGU MTUEs NI sazaesananlilanududuiiudess:
50, 75, 100, 125 WAY 150 UDISEEUANNITNTURIFATIAIANY axflanuduiurausTnwe s lzuwhiu

a

0.0720, 0.1075, 0.1449, 0.1787 WaZ 0.2160 NAANINADNININT UAZALNANNITNTUYBITIUUAUNNLNNY
0.0750, 0.1120, 0.1500, 0.1850 L@ 0.2250 NAINITNHDNIFINT NTDITNTALNLENULEUNTDY 0.22 TNIATINAT
ihlenzisaeias HPLC Tasdaenudnsuas 6 50 dnemaduiugsswitenussuiaziuildinas
ﬂSW\ImmgmsszNmmL?Tuﬁuuazﬁuﬁiﬁﬁﬂ finauednUsEandandunus (Correlation coefficient, r)
Fedpaiienlaiasn 0.995®
4. MINAFDUANNUNY (Accuracy)
nagauAMNiLasIalasmslenziansarmaisteiiussazansanasu e oy
wazdauauny (spiked sample solution) A 5 steuAMITNTY Aa 0.075, 0.1125, 0.150, 0.1875 LY
0.2250 Haaniudaiiadans Aallusesar 50, 75, 100, 125 WAL 150 WISLHUANNENTURITIATIZY
wsmnanglnmanlzuuazsauuaunyludagamusau Taanasauanuudniua: 3 9 Sezilsna
i lzuuasFanuaununanueiiluasazmeiiamunuasoaazsaensnauay (%recovery) i
UABTIEAUANNLINYY u,axm'ﬁ"aﬂamaqmLﬁﬂqwummgmé’uﬁwa’ (%Relative standard deviation,
%RSD) wasmanaudunnanuduiy Tasiidindsiosazaasmsiundudasagluzn 98.0 - 102.0 way
M %RSD laithu 2.0
ghanmenuduiussznalsinasime nlsuuasdauuaunuiia wazUSadiasrany
Aunednlszansanduwus (correlation coefficient, r) muualie r ligni 0.995”
5. MSNAFAUANNLIE (Precision)
5.1 anumuele (Repeatability)

4 .
5.1.1 @NNLNeNYAISzUY (System precision)
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deasazazinasulnimeNzuussdauuauny aNNENTY 0.15 Nadnsuae
finaans U 3 s udazdathain 6 asa A %RSD vasfiuilafiaeinima lauuaziauuauns
M %RSD laitAu 2.0
5.1.2 mwmﬁ'mwaﬁ% (Method precision)
fi0 Spiked sample solution NANNFNHL 0.15 FadnIuGaTadans I 3§98
UAaziBENEAT 6 A% A %RSD vasiuilafiaeTnmenlsunazsauuauny ¢ %RSD laidy 2.07
5.2 anuifisswasmsilasuanie (Intermediate Precision)
AeneivsinamendagludegnengivwenlzsuwasdanuaunilugUuuueniio
6 71 Tagmagaumaiy Wunm 2 Ju Wasuindess Sy 2 au uazdsueias HPLC $110u 2 1adad
munalsinaliwanlzunasdawuauny dmds waz %RSD las %RSD laithu 2.07
6. ANUATMWABIAIBLAUNINTFIULDLENTDTAUGIDEN
damsazansinaspuuazansazaradmseugliinenlruuasdauuaunaiianud iy 0.15
fiadnsudafiadans 1 1 il Wunm 24 Hlwsdedeiu dnutinasimenlsuwssdauauny
Wisuieuiuusnad o 5l TeeliuSinai o $lue @y 1009 Usnadinulunaes g msldtasnh
95% Lﬁa@mmmamwzlmmsaxmmnmgmuazmia:mﬂﬁaaehﬂuswdwﬁwmimaau
7. MSNAFBUANINNUYDNID (Robustness)
7.1 ANUAEMNIDINDAN
Tusswihumsnwmasauanugnassradddiwnziliasasaudss@nsmneanaai]
Toagvhmstiufinen theoretical plates Tuiui3udy warlussnnemsnagouauauMsNAan TuUsILASI
fianansaranznasiu wazasarmemathslumanagaunanun @ theoretical plates AIsiAINNNT
2,000 (ABANNEIADANY)®
7.2 wansznuzasmstlasuulatdnnzaasszuy HPLC
Anwransznudamdenzinanmsuasuulasannzens q sasszuulasaninnsv
fa AaaNY daduresansazag@In mansdunsa-wa (pH) 2asdsazmauninasluasazarsain
wazansIMslnaresansazmaain (Flow rate) lagdnnziUsinamendiaalumataenislwiweslay
WaEFALUALNN SN 3 9 AnIniaden 4 fieniinansznudeanumnzansasszuuTasinInasv
(2 ﬁﬂwmsgﬂ’i’mﬁﬂ (@ tailing factor Tsithu 2.0) retention time wag theoretical plates W51 auﬁ%ﬁmm
UsanangTimanlguuazdauuauny Wisuidisunadeszdildlagmuad %RSD aasliifiu 2.0
8. AMNeaININTIANU (Detection Limit) wazaanozaansviausina (Quantitation
Limit) 2a95lwwasnlsuuwacdawuainy
MINAUTANNAYBIMIATIINULAEANNABIM INEBUSInaaugliwe N Isuuazdauuauny
Toa@muruan slope waz intercept AaINNUINATFIU”

We

1. MINaUITAAIEA
NnmswauIBiensvlagldmaiiainasaalasininnnnuuuzaavaranssousga
(reversed phase high performance liquid chromatography, RP-HPLC) Toadanldmaaniiaiia BDS
Hypersil C18 2119 4.6 X 100 #adiuns 2naayma 3 lulaswns @sasaradimussnaumediunas
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2a9F159La8 0.005 M Tetrabutylammonium hydroxide pH 4.0 uag acetonitrile lusasidiu 72: 28
TogU5105 805IMSLIHaYBIFINT 1.0 HaFaNTAaUITN #51IANANNENAIY 230 WNTULNAT WUNAYDS

e [ULasHaLuUALNND retention time YNV 5.0 LA 2.9 MNAIGU run time LWNNU 10 W

2. MInaFauANNWINaNYatszuulasin NN (Chromatographic system suitability)
NnMsdaasazangaiuaadauanuwInzanasszuulasinnnsv la@ retention time
¥9EsRaNINEBINNER U lniwes T whiy 5.0 Sauuawny whiu 2.9 shsaaaiiiiad 1 whiu 1.0
fsamaIfen 2 Wiy 1.2 erssanadafiadl 3 WhiU 1.9 sdaradiied 4 whiu 2.1 asanedanen 5

WNNU 2.6 ENSENEAINAN 6 LINAU 3.5 LALESFNLAINAN 7 LAY 3.7 (MWN 3 LaLMINN 1)

150 —eses - ADT Srgval & 230 Bwnd i 150
Retention Time A
[
1 I -
100+ Iﬁ '\ 100
1 3!
2] i =
= - i
t o o -
E . i - 50
% N S I a O ® .
1 g N R L2 jo 4
- T i N o© S
0 _‘I'\%i-\x:‘i‘,-\_A_,_‘[ Ajr/_‘*l_wm ; \.114 [ - : / - = 0
T T T T T
0 1 2 3 4 5 6

Minutes

A 3 Tasinlaunsszasansasansanasyulmenlauuasdauwuaunuluanniznsa Tailing factor 284
NnWAUIEII 0.9 B9 1.4 Theoretical plate vaalWwanlguuazFaLuaALNNYNAY 10723 waz 9108 AN
S0 %RSD 199330 3 A%1 e inna FuLAzFALUALNNWNAY 0.2 U8z 0.1 MNEITU dSaanEeN
#i Relative retention time WAy 0.51 U8z 0.75 §6N resolution WA 1.8 UaZ 7.1 MUAGU

®9591 1 @ tailing factor, theoretical plate, resolution 284§38zMEENIUNTINTDUAN VLRI TY

ga95zuvlasanInnsn
. . . . . Fauue . il
NP1 NP2 N3 e 4 NA 5 N6  WNe7
Ny WD U
Retention time 1.0 1.2 1.9 2.1 2.6 2.9 3.5 3.7 5.0
Tailing factor 1.3 1.1 1.0 1.1 0.9 1.1 1.0 1.1 1.2

Theoretical plate 1,500 2,442 6,058 9,899 4,230 9,108 11,142 9,418 10,723

Resolution 1.8 7.1

3. NINAFAUANMNIIUNILIAILAYBIID (Selectivity/Specificity)
NANMsAaFTTazanedeuE e lauwardaluaunN M lithansaarefmNnanzaN
Wlsuisunuasarargalag e lniwas lauuazdatuawnunannzUnd nuNaSoLenFITIaIE6

PNFNMLENN 7 panNninvealWiwe N lauwasdauuauny (Mwh 4)
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DAD. Signal A, 230 nm/Bw:4 nm
Retention Time
200 - (A) 200
2 2
o _ 2
LI § t100 E
o
- 1
fi
A
04 = = . - ro
T T T T
0 1 2 3 4 5 6
Minutes
DAD: Signal A 230 Bw:d '
Retention Time A\
oo B ! /; 100
i o ()
(B) s & B I
2 e « 9 I S
2 ~ e £ 2
501 3 3 o tso
Q o ] i
- } §ﬁ P
N o ~
2 3
o - w,u.vﬁth JJML_ I s - | WO
T T
0 1 2 3 4 5 6
Minutes
' Retention Time; |
400 | (C) 400
|
i 2
200 ~ 3 m 200
© B 8 o " O om ~ 8 b
o 3T % K3 888 o S
=] - oo NN 60 oo . _
0«;‘ S_’i YA el sl ST eled il SN Ik 0
|
} T T T
0 1 2 3 5 6
Minutes
150 - DAD: Signat 3@ rBwet 0o 150
Retention Time s i
@ I
100+ (D) ) ° [ + 100
f & Ei
2 i b I 2
? | 2 K A :
o A ! +50
50 N g ) = 3 B {
o N |- o R
- T N R D i
0 P R .V A PN D | - K. T S— Lo
T T T T T i
0 Ll 2 3 4 5 6
Minutes
—— DAD. Signal A, 230 nev/Bw:4 nm
200  Retention Time ) L 200
i
i f
2
£ 1004 5 I i Lo 2
8 1 | 'é
e il | 2 ~
i | & 8
il ST 4 S S
| i
04— = 7 —— T 0
T T T ™
0 2 3 4 5 6
Minutes
B === o o oCConosiieiiiieesetisessssssoooosioieq r 150
A
A
100 (F) I 100
i
2 =3
2 I E
50 jii | 50
I
jg!
=l e
0 I,
T T T T
0 1 2 3 4 5 6
Minutes

awndi 4 TasanTaunsuzasansay mﬂmamwﬂwLwaif[sziuuamziauummu (A) uazd158zaNaAIDE N
L‘ZiIWLWE]’i']I‘ZiuLLaJlfaLLUﬂLL'V]?JTW]’]I‘WLﬂﬂﬂ’l‘iamﬂ(ﬂ’maﬂ‘l’luﬂw°”] R ‘w 80 aeFnEaded Wiy 3 Hala (B),
amaxaanmmu‘n 80 aNFNaLdad WU 3 me (C), ama:ﬂssm 80 aNFNALdEE U 3 m‘[m (D),
FANELUET 80 BIFEALEEE 1Y 3 32139 (E) uasamazﬁgmmmmmu 6 1la )

. 15F15NTHANENANTATMTUNNE
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e lzutiamsaarsdinnanuiouit so ssmwades lugnnzeandedu Tugniznse
Tugnzansii 80 asewaded wu 3 9l uazifamausuae lasiimsamasaaiudoeazvhiu 51.1,
86.7, 40.7, 97.2 WAY 39.7 OUAIGU WALATIAWUFITFNLIRNMEN T druFauuaunuiinnunuds
anudaui 80 svmwaldes Taglinumssansd wanumsamedinnannzeandedy luagnznse
Tuganziuah 8o asewades 1y 3 1l wazisssuawuae Tasiimssansianiudasazuhiu 57.5,
9.1, 100.0, LT 8.3 MNAINU (m'mﬁ 2)

= (2

M5191 2 anNsNAnEINITaaIgfIBaw ltWa I [aUUASTALUARNNUAZEI ST S MNNY

, %M IFNEG)
anmenmlitiamsaanae Retention time wavahsdanaa (i)
wlwwas lou FAUUALNY
80 BNFLTALTEE U 3 FILNN 51.1 0.0 1.2, 1.9, 2.1, 2.2, 2.7, 3.2, 3.5
20NFLATUN 80 BeFTaLded 86.7 57.5 1.0, 1.2, 1.9, 2.1, 2.4, 2.7, 3.2, 3.3, 3.6, 3.9
509 80 avF@alded WU 3 Tlue  40.7 9.1 1.0, 1.2, 1.9, 2.1, 2.6, 3.5, 3.7
LN 80 BFNLTALTEE WU 3 FILlNe 97.2 100.0 1.0, 1.9, 2.7
WERLAR WY 6 T8 39.7 8.3 2.6, 3.2, 3.5, 4.1

4. manedauaniudunsiuarsaresnsiesed (Linearity and Range)
nnmsdassarmzinasguinmenlauiinnududume g fu 5 52dU eaud 0.0720
849 0.2160 HAANTNADNDAANT UALFALUAUNNAANMNTNIUGI Y fU 5 560U AaUd 0.0750 B9 0.2250
wuhenuFuussEe N turs e Nlrunassauuauny fuiuildiefisnyasdudunse
AapnTNANNENTUINageu Taaiimdulssansanduwus (r) AU 0.9999 LAY 1.0000 MNTIGU MUP 5, 6

nuaag mwé’uﬁ'uﬁ%wiwmw WU

1735711 Cefoperazone nuiluiilafia

6000000
5000000 _»

€ oo L YS2EH07X-87591 o

S r=0.9999 / )

B 3000000 ——aadoyal

& / B Toua'l
2000000 & vt (ndoyal)
1000000

0 ‘ , , . .

0.0000 0.0500 0.1000 0.1500 0.2000 0.2500

a

ANMTNAY (HadNINABNIRINT)

AMNA 5 AnNuFNNUSITHINANNENTUIsIEsazananas U nme N lauduiNunlane

N5ASNTHANNAFTASMTUNNE
U 59 atudn 1 upaN - JueN 2560




Assay of Cefoperazone and sulbactam by HPLC Panida Rattananukul and Prachaporn Polsin

NINULFAIANINFNNUSIEHINAN NI NTUYIES
173374 Sulbactam nuiunlaie

700000
600000 //
< 500000 —y=3E+06x-11418 ==
2 400000 r=1.0000 +—yndoyal
H
s 300000 — 1Bad (yadoual)
= ] 4
NE 200000 /
100000
0 T T T T 1

0.0000 0.0500 0.1000 0.1500 0.2000 0.2500

a a

ANMTNIY (HadnsuaadNadans)

AN 6 ANNFNNUSITNINANNDNTUYBITNTAZANBNATTIUTBLUAUNNNUNUN TANA

1NM5A0 Spiked sample solution ﬁmwmﬂ'uﬁ'u 0.075, 0.1125, 0.150, 0.1875 LT 0.2250
fisansuraiasans wuhenuduiudszuhelsinaaiimenlaufidsiulsnadionanuiidn v dudy
A5anaenT NN NTUINasay TasfimdnUssanianduiud (r) UhAu 1.0000 WazANNENWUSTEIA
Fauvaunudidntulsinaionany fsnvasduduasnsandnenudniuinegay Toodedulszans

FUFNNUS (r) LNU 1.0000 MW 7, 8

[ Y4 v 2 S a
nIuanIANINaNNUSIzHINNUTNIU Cefoperazone NLAN

nul3aa Cefoperazone N0 31aNU

1.8000

1.6000 //
=1.0015x-0.0023

1.4000 =

U331t Cefoperazone WU (mg)

r=1.0000 /
1.2000
1.0000 //
0.8000 / ——apdayal
0.6000 — mudi (uedayal)
0.4000 /
0.2000 /

0.0000 \ \ \ \
0.0000 0.5000 1.0000 1.5000 2.0000

U331 Cefoperazone iy (mg)

P o o J v 2 PPN [ a d'
MNAN 7 ﬂ'J']NﬁNWHﬁi%VI'NQ‘IJ‘JN']mLﬁIWL'WB’i']I‘ﬁuﬂLﬂNﬂUﬂiN']mﬂﬂi'ﬁ]WU
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ANUFNIANINFTNNUS 21N Sulbactam NLH
nulS3nas Sulbactam 03219 WU
’go 2.0000
— 1.8000
2 a /"
2 1.6000 1 = 1 7
o - r=1.0000 s
1.4000
: A
S 12000 =
= ‘,/
3 1.0000
& /,/ ——aadoyal
< 0.8000 —
&) — 1iHudn (uadaual)
0.6000 ey
& //
g 0.4000 =
(g
= 0.2000 «
0.0000 . . . .
0.0000 0.5000 1.0000 1.5000 2.0000
ANNENTYN (NadnsNmadadans)

MWD 8 ANNFNNUSITUINUS AT UALNNNE NN UUS NN ATIANY

5. MINAdauANNUNY (Accuracy)
NNMsia Spiked sample solution RANNENTY 5 526U WUNARABSaEAzYBIMINAUAY
(percent recovery) 2a4ulwiwas lguynAy 98.2, 99.3, 100.7, 100.2 UL 99.7 MNAAULILTAULUALNN
WNAY 99.8, 100.3, 101.4, 100.9 WAz 100.4 MNAGU M3peazaaaMInavanlunnszauaNNduag
Tunamineaniuld Tuziedasar 98.0 — 102.0 waz %RSD laitAu 2.0 (597 3)

MNP 3 NaMINAFBUANNLNY (Accuracy)

Usnoas U3naas HEEREN
Nseu by (un) Ansrany (un)  MINFUAY %RSD
(n=3) (n=3) (n=3)
0.2390 0.2347 98.2 0.9
0.5975 0.5934 99.3 0.9
wlvwaslau 0.9461 0.9627 100.7* 0.5
1.3146 1.3172 100.2 0.3
1.6731 1.6681 99.7 0.4
0.2500 0.2495 99.8 0.7
FALUALNY 0.6250 0.6269 100.3 1.1
1.0000 1.0140 101.4* 0.6
1.3750 1.3874 100.9 0.3
1.7500 1.7570 100.4 0.5

“SLAUANNNIUN LF UM TATIINATIER

MN5ASNTHAINNAFASMTUNNE
U 59 atudn 1 upaN - HUAN 2560




Assay of Cefoperazone and sulbactam by HPLC Panida Rattananukul and Prachaporn Polsin

6. mimmaaumwmﬁm (Precision)
6.1 ANMUBLG (Repeatability)
6.1.1 mmtﬁﬂmmixuu (System precision)
nnmsdedsazmzanaspuiniwenlsuussdaiuauny Feflanududu 0.15
finan3udaiiadans u0u 3 Ga9the udaziatheiion 6 ase mumWarsasiuiildie wezaidouy
WMATTIUANANS LA %RSD (N9 4)

MNP 4 NANINAFDUANNLNLYBISZUU (System precision)

12 v

NUNLaNA
AN wlwiwas lau FALUALNY
MBENN 1 MBENN 2 MBENN 3 MBENN 1 ABENN 2 MBENN 3
1 3560145 3572567 3552636 405334 409373 407873
2 3560379 3573202 3554431 406854 408824 407820
3 3555056 3572290 3551340 406510 408936 406359
4 3554835 3571747 3549946 406250 409221 407431
5 3551937 3572791 3550651 4067717 409310 407714
6 3546660 3571554 3547075 405933 409097 407336
Mean 3554835 3572359 3551013 4062176 409127 407422
%RSD 0.1 0.02 0.1 0.1 0.1 0.1

6.1.2 mwm‘ﬁmwaﬁ% (Method precision)
Tnmsiaasazans Spiked sample solution HszAUANNENTY 0.15 Fadn3uea
fiaaans lu 3 Methe udasioteing 6 a3 Mnammisyesiuildie uesedsuvunaspudninsle
%RSD (mswﬁ 5)

MINN 5 NaNINAFBUANNNLNYD9IS (Method precision)

¥ v

NUN AN A
AN wIWwa o FAUUAUNN
MBENN 1 MBENN 2 MBENN 3 MBENN 1 ADENN 2 MBENN 3
1 3669233 3672520 3684478 419434 419446 421709
9 3673481 3667040 3693652 419656 418725 423134
3 3668017 3672994 3687643 419342 420459 421989
4 3662478 3666379 3681380 418401 417921 421948
5 3662794 3668423 3682648 418571 419291 421178
6 3664838 3664734 3679548 418829 418939 421283
Mean 3666807 3668682 3684892 419039 419130 421874
%RSD 0.1 0.1 0.1 0.1 0.2 0.2
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6.2 mmtﬁawmmstﬂﬁ'ﬂuamax (Intermediate Precision)

PNMFIUATILHANTALAIDEN DL 6 a8 NMINAdau 2 1 legldiniwaed 2 au
wastA3paile 2 adee mnndesasuasUsnaridinenTauwazdauuaunuiisuiuamsnesu was
%RSD 289u@az I WU %RSD 209msnadaumaluiuennu 0.4 uag 0.2 Uz %RSD 2a9msnadauseniNgy
whi 0.3 B9laliAu 2.0 (m'm‘ﬁ' 6 Wz 7)

MSNN 6 HaMSNAFaUANNLNENIBINMSIUAsUENIE Intermediate Precision wauglwiweaslzu

4 - Intermediate
NYNMINNAFU Y3 auag Cefoperazone (% labeled amount) Precision
1 2 3 4 5 6 Ay %RSD (A %RSD
FEWINIU Suit 1 95.6 94.8 95.4 95.2 94.6 94.7 95.1 0.4 94.7 0.5
Sudl 2 94.3 94.1 94.4 94.6 94.3 94.0 94.3 0.2
sewhaindened  eudl 1 95.6 94.8 95.4 95.2 94.6 94.7 95.1 0.4 95.9 1.0
AU 2 96.7 96.8 97.3 96.9 96.4 96.4 96.8 0.4
sEnaASacile HPLC1 95.6 94.8 95.4 95.2 94.6 94.7 95.1 0.4 94.9 0.4
HPLC2 94.3 94.6 94.8 94.9 94.8 94.7 94.7 0.2

MYNN 7 WamMInadauANUNeNaNNSiUdBuENI Intermediate Precision 2aNgauuauny

4 0 Cef labeled Intermediate
[ . .
NUIMINNAFDU snauadd Cefoperazone (% labeled amount) Precision
1 2 3 4 5 6 @ag  %RSD  ndy %RSD
531&']"1\1'3,1! 'S’Hﬁ 1 101.9 101.4 102.1 101.9 100.9 101.6 101.6 0.4 101.1 0.7
i'uﬁ 2 100.5 100.2 100.6 101.0 100.6 100.3 100.5 0.3
waiwﬁnimiwﬁ ﬂ‘Uﬁl 101.9 101.4 102.1 101.9 100.9 101.6 101.6 0.4 101.7 0.4
ﬂuﬁ 2 101.6 101.8 102.4 102.0 101.4 101.3 101.8 0.4

FEWINNLAIDIHD HPLC1 101.9 101.4 102.1 101.9 100.9 101.6 101.6 0.4 101.5 0.5
HPLC2 100.4 101.0 101.8 101.8 101.4 101.3 101.3 0.5

7. MINAFDUANNAIENWYBIEITAZANENINTTIULIZEITAZAEAIDEN
NAMsdamsarmenesuasarmemsglimenlsuuazsanuaunNiia N uEu 0.15
findn3udaiioddns nn 1 1 5l Wunm 24 Mlssdedaiu wuhmsezmsianuasamuwlussnianaday
16 24 il Tasansarmemaspuivsnasinmesnluuaziauuauny Josas 97.5 uaz 99.7 MUMAU
waransaraneageivsinang e nlsuuasdauuauny Sasaz 96.8 uar 100.0 MuEGU Wiaifisuiv
USnauiiaaiEudu
8. MINAFBUANNNUYBIIDIATIEH (Robustness)
8.1 ANUATMNINADANY
Nnnmsasadaulszinimuaasnasad Hypersil BDS Cis #lglumsanmadeiilag
Tufine theoretical plates pasiiaIimanlauuazdauuauny Waduauldhiu 11644 uas 9936
MNEITU MEINNIUMINATEU NUEaETazansne ] Uszanns 500 Ase @ theoretical plates whiy
10810 UaZ 9138 MNAIAU
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8.2 wansznurasmsiasuulasannzuesszuy HPLC
nnmsneaaslasuanizen q sasszuulesinlnnau tisdnmemnimadens g wu
retention time, tailing factor U8z theoretical plates S3unataNzimMUsINaneTiiwe s lauuazFauuauny
Tushatheenida tiawssuisunaitamzyd Mnuamsnagaunui damza asszuulasininanui
fimsisauuly fadlinamsiensilsmnagimanlsunazdatuaunaiiis %RSD Ty 2.0 uaz

@ theoretical plates #@A13NANT 2,000 tailing factor LytAu 1.3 (M5199 8 waz 9)

M3199 8 HANSNAFBUANUNUVBIIDINATIEH (Robustness) 2auslniwas Loy

GERR AN REATAT] Retention Theoretical Tailing U3y Cefoperazone (% labeled amount)
Tasanlnnsu time plates factor 1 2 3 [@ae %RSD
HPLC No.1 5.1 8869 0.9 96.3 96.8 97.1 96.7 0.4
column No. 2* 5.0 11181 1.2 96.2 96.7 96.9 96.6 0.4
No. 3 4.9 11735 1.2 96.1 96.8 97.0 96.6 0.5
dad  70/30 4.0 10774 1.2 97.7 97.2 97.0 97.3 0.4
YNOIWY  72/28% 5.0 11233 1.2 97.6 96.9 96.5 97.0 0.6
75/25 8.1 11886 1.2 97.7 97.2 97 97.3 0.4
pH 2839 3.9 5.0 11382 1.1 97.4 97.1 96.9 97.1 0.3
buffer 4.0% 5.0 11233 1.2 97.6 96.9 96.5 97.0 0.6
4.1 5 11288 1.2 97.4 96.9 96.7 97.0 0.4
Flow rate 0.9 5.6 11908 1.2 97.8 97.0 97.1 97.3 0.4
1.0% 5.0 11233 1.2 97.6 96.9 96.5 97.0 0.6
1.1 4.6 10815 1.2 97.6 97.3 97.1 97.3 0.3

*aMzea93ruulaTn NN WIMNNSATIIFaUANINGNGBY

P PN Iz o
MIINN 9 NANINOFDUANNNUYBDNIBILAIICHK (RObUStHeSS> YNYILLUALLNN

FNMSYNITUY Retention Theoretical Tailing USuna Cefoperazone (% labeled amount)
Tasantnnsn time plates factor 1 2 3 58 %RSD
HPLC No. 1 2.9 7292 0.9 101.1 101.3 101.3 101.2 0.1
column No. 2* 2.9 9918 1.1 100.6 101.3 101.5 101.1 0.5
No. 3 2.8 9682 1.2 101.1 102.1 102.2 101.8 0.6
dadiu 70/30 2.6 9579 1.1 98.1 97.8 97.7 97.9 0.2
YBIIW  72/28% 2.9 9921 1.1 99.3 99.4 99.3 99.3 0.1
75/25 3.6 10724 1.3 99.5 99.2 99.1 99.3 0.2
pH YN 3.9 2.9 9893 1.1 99.1 99.0 99.0 99.0 0.1
buffer 4.0* 2.9 9921 1.1 99.3 99.4 99.3 99.3 0.1
4.1 2.9 9963 1.2 99.8 99.3 99.1 99.4 0.4
Flow rate 0.9 3.2 10620 1.2 100.0 99.1 99.4 99.5 0.5
1.0* 2.9 9921 1.1 99.3 99.4 99.3 99.3 0.1
1.1 2.6 9200 1.2 99.9 99.7 99.8 99.8 0.1

*ane2ae5zuu AT INNNNIMMInTIREaUANNYNADY
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9. FaMnepaamMInany (Detection Limit) wazadnozaanswiaeusana (Quantitation

Limit) 2aaulnwes lauiazdauuauny
e uIains1AeraIn1IATIANULAZE AT A A In1sMEIUS N e a L TWiwe 51 T
WUNHA 0.005 LA 0.014 FAANTNADNIDANIMNAINU LAZIATINOYDIM IO TIANULAZIATINAYBINITI)
USRI LUALNN WUNEA 0.0025 WAL 0.0075 HaaNSNGBNadNS MNAU AMMlaana slope

waz Y-intercept 24aNMSLIAUATINNNG 1D 3

a 4
JAIIU

MinsdensiUTinasinmenlsuuasdauuaunulugluuveida (Cefoperazone and
Sulbactam for injection) [{ugniidsliiinaspulumneidule lumsanainsigummnendasinms
andenzimumsouiiuen fudasnzdsuimsldaasud ssedl waslumsanadenzinuan
numlvdaaeisngunsaluasarsaiivainiatesila wasdaeldnalumsnsndwisiny NnIdees
Sreenivasulu E and Rani GT F09 Validated RP-HPLC method for simultaneous estimation of
sulbactam and cefoperazone in bulk and pharmaceutical dosage form NuIdgaInaldan Ty
TasannANWUUUZBaIENTIOULEN ¢9i AodwY phenomenex C18 2110 4.6 X 150 mm U33981MA
2100 5 lulaswes fsazaemunaatinies pH 6.6 NU acetonitrile Tuaas1au 70 : 30 805INM51%a 0.8
fiaaansaond aaiananuemeay 230 nluwes wuitesaselimenlauuazdawuaunad retention
time WAV 9.32 U8 5.33 MUTIAU run time WHAY 20 W17 (10) FeannzdananlFnannu Safinanniu
ToglHiasnasamdlamaswasinudanialasinlnnil Tdaaaniiaiin BDS Hypersil C18 211@ 4.6 X 100
fadues aueayma 3 lulasues a15aza1eaInsznauaedIUNaNEaIEITazaId 0.005 M
Tetrabutylammonium hydroxide pH 4.0 uag acetonitrile luaasau 72 : 28 laausunas AIN5 W8
2896 1.0 Hadansaani asaiaianuemeay 230 wluwes wuiesarlimanlzutssFauuauny
i retention time WYNAU 5.0 Ua% 2.9 MUMGU run time Wiy 10 Wit FelFnandasnt

HANIATIRADUANINGNABIDTIE WUTITIANzilaNNINszRdawllwanlsuuasdaluaun
Tinumssumuasasdansiitiedunnanze q imliiemsaasd

managauaniuduasiuazdiussmmesau TnsAnmnasazareinasgud 5 ssauanuEudy
wungdrneasnnuluduaswaunivwenlyuagszninanudndulugn 0.0720 8 0.2160 uazdie
ppsanuluduaswadauuaunuagsznienudndulugig 0.0750 v 0.2250 Hadnsneaiiaddns load
AaNUsEaNSIENRUS (r) WhAU 0.9999 UaT 1.0000 MNEGU

MINaFaUANNLUEENTE TMsnagauii 5 stauanNENTY Ao 0.075, 0.1125, 0.150, 0.1875
waz 0.2250 AAANINADNAFANT WUDIATREavEaIMINaUALYElWwe lyuaglugdn 98.2 - 100.7 uaz
M3asazeasmanaufuzasauuaunuagluing 99.8 - 101.4 Faglurniiseniuldde fasar 98.0 - 102.0
waze %RSD Lijannn 2.0 udeeddsiwamnduiianuusiv

MINAFDUANNIED WUNHMTMUILG FANNNENNSIUFaUIIIATIEY LATaeNawazIn

a @

Ansed wamanadaulda %RSD aglunasiisansulddalainnnn 2.0 waarhisiwaniuainse
s lduasiionuiies

AMINATBUANNAIEM WY BITNTALAENINTTIUUALEITOLMLEIDEN WUTINANNAITNINUIY
24 $ila ManadauANNAIIEBIIENUIMIAsuRedN] dadu enuilunsa-aauszsanmslvanes
asazaadim lifiwanssnudeszuu Fefisannnszamsmwaasmsuen (theoretical plates) wazzus
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2299@ (tailing factor A ity 2.0) u,ax'inﬂwamﬁmswzﬁﬂ%mmﬂwLWasw‘[ﬁuLLa:ﬁ'amemﬂugﬂLmu
= prps Py [ J v Aoy T a I =) [ P
maﬂ‘luamawumil,ﬂaﬂw,t,ﬂaqmnan Iﬂwamsmaawmm %RSD INLﬂu 2.0 WumssusuNlaan

1 a

2a95zuulasI InnuimsasuulaalUidniipeaz linsenuaanaitnssy LaaenIsNWaNIUTANNNUY
. 4 d
fagnznlaguwlad

[ =

MINTIFDUVAMNAYDIMINTIAINUUITANOBINM TINBIUT N a9 L%I‘V\l LWE]'i']IGD"LA genwmnu

a aa o

0.005 L@ 0.014 NAANSNADNAIINT MNAIAU LASHALUALNN WUNHAIYINAY 0.0025 LA 0.0075 HAANTN
ADNANINT MINIAU

GRNL

9

aneialnimenlnuuasiauuaunlugluuumie e HPLC ifanntuil mansaldiens
Uninaugluwanlyuuazdauvaunulugiuuuenialdagngneas uiue danudimzazasdadmmaidn
wazlFnanlumsasadnnsites sansmhWFihasnespuresgudinenmansmsunndil 10 guazsil
Tumsanviensiaummwendiadiumsduasasuilaalilduslaamiiiilszamsmwlumsinmnussiaanss

Aeenssndszne

v
d

YBUBUAMUNEANITIU NABUNT WazuNaNTe guna Nnjanlimusnm wasidmhngud
Inenendasmawnngdd 10 guanesil novihu Nimsaiunudisalansd
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Development and Validation of Analytical
Medthod for the Assay of Cefoperazone
and Sulbactam for Injection by High
Performance Liquid Chromatography

Panida Rattananukul and Prachaporn Polsin
Regional Medical Science Center 10", Department of Medical Sciences, Amphoe Mueang, Ubon Ratchathani
34000, Thailand

ABSTRACT The analytical method for Cefoperazone and Sulbactam for injection was developed
using a reversed-phase high performance liquid chromatography. The stationary phase was Hypersil BDS
C18 Column while the optimum mobile phase was 0.005 M Tetrabutylammonium hydroxide pH4.0 and
acetonitrile (72:28), with a flow rate of 1.0 ml/min. and the detector wavelength at 230 nm. Method
validation data showed a good specificity by separation of Cefoperazone and Sulbactam from the unknown
degradation products. The linearity was found at the range of Cefoperazone concentrations between 0.0720
t0 0.2160 mg/ml and 0.0750 to 0.2250 mg/ml of Sulbactam concentrations, with the correlation coefficient
of 0.9999 and 1.0000 respectively. Mean percentage recoveries of Cefoperazone and Sulbactam were 99.4
(%RSD = 0.9) and 100.4 (%RSD = 0.4) respectively. The repeatability and precision varied from 0.0 to 1.0
%RSD. The method was rugged and robust to the variations of HPLC system tested including retention
time, tailing factor and theoretical plates. The detection limit and the quantitation limit for Cefoperazone
were 0.005 and 0.014 mg/ml and for Sulbactam were 0.0025 and 0.0075 mg/ml. The developed method is

therefore suitable for assay of Cefoperazone and Sulbactam for injection.

Keywords: Cefoperazone and sulbactam for injection, method validation, reversed-phase

high performance liquid chromatography
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~  1A%pa%3 Mettler Toledo XP5003SDR
—A%RNNd Mettler Toledo XP205DR
- Gas Chromatograph Shimadzu model 2010 plus, FID detector
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winuanwmiiu lalaseaalse (DMSce Reference Standard) Control No. 04A54164 (100.08% as is)
waWWdY (DMSc Reference Standard) Control No. 04A54043 (99.58% as is)
AaalsWasu AR grade
Anhydrous sodium sulfate AR grade
10% lndeulansonlye

3190 1 dAMzUaAIad Gas Chromatograph lumsasaiesnzi

Instrument GC Shimadzu 2010
Column Capillary; DB-5, length 30 m., ID 0.25 mm., film thickness 0.25 mm.
Detector temperature 250°C
Injector temperature 200°C
Flow rate 2.44 ml/min
Carrier gas Helium
Oven temperature program 100°C for 2 min,100-240°C at 20°C/min, 240°C for 2 min
Detector Flame Ionization Detector
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Stability Study for Methamphetamine
Standard Solutions

Waliluk Matapatara and Eknarong Inthachai
Bureau of Drug and Narcotic, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000 Thailand.

ABSTRACT Methamphetamine is a major drugs problem in the country. The spread of this drug and
severity of the problem is continuing. One approach to control and reduce the spread of the drug is arrest
and analysis of drug for further legal action. The analysis of drugs requires standard substance which is
expensive and difficult supply. The aim of this study is to establish the shelf life of the methamphetamine
standard solution prepared in BDN laboratory. The stability of methamphetamine standard solution
was investigated by using a routine gas chromatographic technique, The quantitative detection of
methamphetamine for illicit sample was performed in the duration of 128 days. Both methamphetamine
standard solutions with the concentration about 0.4 milligrams per milliliter chloroform prepared and stored
at 2-8 degree centigrade and the freshly prepared methamphetamine standard solution, were used for
determination of methamphetamine content of illicit sample. At the end of the study periods, the percentage
by weight different of two methamphetamine standard solution used was in the range of 0.11 — 1.96. This result
showed that the expiry date of the methamphetamine standard solution was 128 days without any remarkable
degradation. Therefore, all of illicit standard solutions should be studied for their expiry date to support

the analysis of drug for the illicit drug control and legal action.

Key words: Stability study, Methamphetamine standard solution, Shelf-life.
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wuﬂummmmuﬂmms AAMNOVNMINTIAWUV N sildenafil, tadalafil uaz vardenafil mmﬁu e 100, 1,000
wae 250 lulasnsuaaiiaaans muaeu 35 HPLC ldraawuiziin C1s Lﬂmgmﬂm FIUNFNIZIN 0.01 M ammonium
acetate Waz methanol Lﬂu"‘;’gmﬂmﬁ'auﬁ a51230678 PDA detector finEMaay 210-350 10l WU peak 289
sildenafil, tadalafil, vardenafil, aminotadalafil s methisosildenafil wanaanniiaeNaNYIalsns e resolution
nnh 1.8 wazlinumssumuannasdisznavaulumiu Jeniareimsasanuue sildenafil, tadalafil, vardenafil,
aminotadalafil 4a¢ methisosildenafil figifu 3.8, 1.0, 2.5, 0.8 waz 2.3 WIAIASNADNAFANT MNAIGU
Tuilsudszanm w.@. 2558 Vl,ﬁ'ﬁﬁ%"?;ﬁ@um%gumsl,ﬁlumimsmﬁzjaﬁmné’ﬂmﬁmmiu PDE-5 inhibitors luzainan
Enﬂﬁnzjm“iu,ﬁqaiiwqmm'sLﬁuamsnmwmuwmﬁwmu 230 NBLN ATIANU sildenafil 213 MvBEN #5IANWU sildenafil,
vardenafil, aminotadalafil wau tadalafil MUY 11 MBEN WaLeTIANU sildenafil NaN vardenafil HUIU 1 MBEN

Accepted for publication, 3 November 2016
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UNU

#nlungu Phosphodiesterase-5 inhibitors (PDE-5 inhibitors) tiugnsudszmunguusn
ﬁgﬂﬁmﬂﬁ“lumi%'ﬂmiswﬂauamsamwmqLWﬂiumemﬂ {lwﬁuﬁumtﬁﬂulﬂumiuﬂssmﬂlm 3
il o sildenafil gnuuuuiFamsan Viagra® tadalafil snduuuuiizonsé Cialis® uaz vardenafil
endunuuiitemsd Levitra® lagendsnanoongviasamaluil w.e. 2541, 2545 uaz 2548 MUMGU 0
Wwinnadl N-heterocyclic fuduisenaululassanazilasianarsiu purine base Tulasiadswa
cyclic guanosine monophosphate (¢cGMP)® (mwii 1) v‘h’lﬁ'mmjuﬁlﬁ’uﬁv’mauvlﬁﬁ PDE-5 luaunis
(@enfiu cGMP wuuweieiy (reversible competitive antagonist) #amsiiuiia PDE-5 azvnlwlaifimsvhans
cGMP 1hlugmasmnsuasvaanidoauauazidoalwadluly corpora carvernosum aniu iamauded

YNNATIOANINN

Vardenafil

Tadalafil Aminotadalafil

mui 1 1a59831928981ng8 PDE-5 inhibitors®™

MusEMANTENTNES TG (309 enmuaNitas atiui 35 99 1 Saenlundgu PDE-5 inhibitors
dlumnemuauiias® dadlEmeldmsguarasunnduiadahalasunnduhiuiasnnidumitliannse
gomaldml udduiidasmasasgfitdammavdauanssamuwmanadafiudasnslifinawdo i dnaau
neenitligndasmnunguang  Nndayaifmduanumsaimasyiideenandadiineuasiaguawdad
kAN asawueniilFEninlsavdaudusIn WM LazenL@ENANMNN U maaanusu S ih uas
e inianniige Tagiuamumasiindassassennguillaintlsavgouaussammwmamagasdiuualiy
i Ussnaufudsliiitinespudmsumsanaigaiiandnuaingudnam msanaigaiandnualnly
ngu PDE-5 inhibitors fithuanl@ismmzdmiudendeniesiolosionisrhiwnliidaenumhas
wansznudamsaiiiuad duily madnmisaniuiawannisenaiguiiondnuainngu PDE-5 inhibitors
THanansonsaunquinm ldumeniindeazheanszasnalumsanaigniiandnvalmadlungudangn

N5ASNTHANNAFTASMTUNNE
U 59 atudn 1 upaN - JueN 2560




Identification of PDE-5 inhibitors In Seized Materials Prasit Opas and Supanee Duangteraprecha

dmsuisilawannduidaulasnnnisuas Hakan Goker wazanis® uazisuas Khaled Al ~Tahami®
Wunan u,azvmaau@mugnﬁawaﬁ%ﬁﬁmmﬁuﬁmuLLu'mN ICH-Q2 (R1)® Lﬁﬂ%’tﬂuﬁﬁmmgmwm
diinenuaziaguEawdalumsanafigniiendnualnadlunguy PDE-5 inhibitors #vaziiluusslamidmsy
mathssisdamuamumaninaansuiuiayssiusyusamsiensiilddunenundngilumsdiiiuad

ww3asiiauazgunsel
1. High Performance Liquid Chromatograph (HPLC) with UV/PDA Detector: Model
Waters 2695-1996- Empower Wannasiuae Waters, Millipore Corporation, USA

2. Analytical Balance: Model AT 261 Deltarange, Mettler Toledo, Switzerland
Model MX5, Mettler Toledo, Switzerland
Model MS3002S, Mettler Toledo, Switzerland

3. Column: Hypersil Gold C18, 5 mm, 4.6 X 150 mm, Lot No. 12963

4. Capillaries Y3u193 10 pl

5. TLC Silica gel 60 F254, 20 X 20 cm plates, USA

6. TLC Automatic plate spotter, Japan

7. Densitometer, TLC Scanner, Switzerland

8. LAIDALN7 class A

#13NINIFIU
1. Aminotadalafil, lot no. 1188-024A1, purity 99.9%, TLC Pharmachem., Inc.
2. Methisosildenafil, lot no. 1-YKZ-5-1, purity 98%, Toronto Research Chemimicals Inc.
3. Sildenafil Citrate, lot no. F0OK412, purity 98.8%, USP
4. Tadalafil, lot no. FoL003, purity 99.9%, USP
5. Vardenafil HC1.3H,O, lot no. R-1013-03A, purity 99.7%, Bayer Co., Ltd

GREIToHY
1. Ammonium Acetate: AR grade
2. Methanol: HPLC grade
3. Ethyl acetate: AR grade
4. Ammonia Solution: AR grade
5. Acetonitrile: AR grade
6. Ethanol: AR grade
7. Potassium Iodide: AR grade
8. Sulfuric acid 96% : AR grade
9. Hydrochloric acid 37% : AR grade
10. Water: High Purity
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Mg

envaan (placebo) fidmisznavvasenilaificrndaylasunnudemguansuauilagiy

NMINAFaudnNIIzuad Thin-Layer Chromatography (TLC)
Iﬂﬂﬁ'\ﬂu(ﬂﬂﬂ'\')%ﬂﬂ\ﬁzUU TLC (?Ell\iﬂ

Snmeeaaui
SEUudi 1 - Ethyl acetate: Acetonitrile; Ammonia Solution (90:10:5)
SEUUT 2 - Ethyl acetate: Ethanol: Ammonia Solution (100:10:2)
i’gmﬂﬁq - TLC Siliga gel 60 F__ 20x 20 cm plates
Usmasiinea - Volume 10 ul
Lﬂ%}aqmsaﬁm - Densitometer, TLC Scanner 254 nm
- TLC Automatic plate spotter
ﬁ’wmw'u - Ethanolic-sulfuric acid solution

- Acidified iodoplatinate solution”

NMILHTINFITIEAIHNINTFIU

190019810331 sildenafil citrate: %ﬁmsmmgm sildenafil citrate 5 #aan3n avlu
volumetric flask #2116 5 §98803 ava8a I8 methanol AuATUUITNING

138818310337 tadalafil: %’amammgm tadalafil 5 #8an3n a3lu volumetric flask
UG 5 WadaNT 8xa18aI8 methanol AIUATUUTININS

1902019410331 vardenafil HCI: %qawsumigm vardenafil HC1.3H,O 6 Nadnsu
avlu volumetric flask 2110 5 88805 azanaaIz methanol AauasUUINNINS

1982819710937 aminotadalafil: %’qmsmmgm aminotadalafil 2 #adnsu avlu
volumetric flask U0 5 §88805 axa18618 methanol IUATUUITNING

8138281831033 methisosildenafil: %"qmsmmgm methisosildenafil 1 #adan3u avluy
volumetric flask 20 5 §83805 axa186178 methanol IUATUUITNIN

NSO INEITAZAIIMIAEN

Faghatheenmaan Uszanas 50 B 100 aanin asly volumetric flask 2110 5 183305 1Hin methanol
Uszana 3 fiadans hlwehdaiaiasweuszana 10 1l 39919678 methanol auasuU3aNes nsasshy
WHUNTBINN 0.45 LlATINAS

NMILEIBNUIINY
Iodoplatinate solution

%4 platinic chloride 4.5 NS4 WAL potassium iodide 90 n3¥ azaneluinUsIAS 1,800 HaddNS

Acidified iodoplatinate solution

1@un30 hydrochloric USanas 5 iadansluasazane Iodoplatinate solution Usaas 100 Hadans
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U 59 atudn 1 upaN - JueN 2560




Identification of PDE-5 inhibitors In Seized Materials Prasit Opas and Supanee Duangteraprecha

Ethanolic-sulfuric acid solution

WNNI® sulfuric USaes 10 Nadans i ethanol Usaas 90 Nadans

MINANEH

ihasazaeInasuuaassie ssazasmaeliinneiaieds TLC amaialagdes UV il 254
wluwas wasihly scan spectrum dsusdaamhlaaluganuenaiy 200 51 400 NTuues ud
WL ethanolic-sulfuric acid solution LLa:ﬁﬂﬂauﬁqmwgﬁ 105 pafnaLged Wuna 1 w0 an

HuUNUUAIEINeN acidified iodoplatinate solution

nauutazulana

WAsaNNA Retardation Factor (Rf) Fanang e sanTIuYaITEEENNTTSIAaauTida Tz
ﬁ"’s’gmmﬂé"auﬁ LAaaufi Spectrum u,a::m'sﬁwﬂﬁﬁ%ﬂﬂﬁl,ﬁmﬁﬁ’uﬁwmvm (Spraying agent) 289813
NNITPIULALTIUA

v aay [ 4 oy
MINAFaUANNYNGaIYaNIEATIENaNYel leedd TLC
1. MINAFIUAINNILINISLIAIZAUBNID (Selectivity/Specificity)

msm’%ﬂumiazmﬂmmgm

LO3HNVNDUNUAUMILATENTITALAENINITTIUAINGINLAITNAU

MILEIBNFIIAZAIIMIBEN

Fidhathaemann Uszanas 50 89 100 daansn aly volumetric flask 2110 5 Haaans iy
methanol Uszanes 3 fiadans 1hluweheaeisaehiszana 10 107 139919878 methanol auasuUsaNas
ASDIHIULHUNTBIVING 0.45 LulASINAS

AN

asazgnasuLdasila @seraeaiadn lineiaeis TLC

msauuazulans
NNsanNA Retardation Factor (Rf) F9rang i 9051814209528 NNESIAa o UNA 52NN
NMINMALAADUN 1AFBUN Spectrum wazMIMURAFENMAaFNUUIEIWY (Spraying agent) 289813

NNTFIUUA YU

2. MINATAUAAINNAVBININTIANY (Limit of detection, LOD)
NILHIINEIINZAIINIAIFIU

NFITALNININTFIUNINMTNATOUANNIUWIZIILAYDIIDHT19628 methanol aulaanu
LﬁuﬁuwmmsmmgmLwiawﬁmﬁwﬁqﬂﬁé’fqmmsamnwuLLaﬂﬂ" spectrum 7170RY (RANTANNNSNUNE
289 spectrum NFUEBURzENEsUTudUNEn)
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NINAFaudnNIzuad High Performance Liquid Chromatography (HPLC)

MuuaaNzraeszuulasininnsIn aail

AoaNY - Hypersil Gold C18, 5 mm, 4.6 X 150 mm

=Y Ql J o
BURYUABINY - 30C
2AIMS5 Lia - 1.0 ml/min
"'J'{]ﬂ’lﬂl,ﬂaauﬂ - Methanol: 0.01 M Ammonium acetate 65:35 (v/v)
LASBINTING - Photodiode array detector (PDA) 210 - 350 nm
U5 - a0l

Diluent t@3gNNMNMUBD USNI0T 250 NadansHaNnuiUSNIng 250 Hadans

NIAIBNAIISAIINIAIFIY
LW3aNETaza8NINIFIY sildenafil citrate, tadalafil waz vardenafil HCI Tvifianudnguiszanm

20 lulasnsueaiiaaans laald diluent WuduSulsunes

MILEIBNFITAZAIIMIBEN

Faghathe Uszanms 50 89 100 Haan3u asly volumetric flask 2110 25 783805 1An diluent
Uszane 15 fadans ihluwehaaiaiaswilszana 15 1l Gaa19eis diluent auasulsanes nsahuy
wriunsawa 0.45 lalaswas analSuenudaturasasazmaiiaiaiie il peak area lnatdes

peak area 2aN 1IN UNINIFIU

MIIATIZH

AsazINAIgIY Nsaznaang way diluent lUAadenzvianeis HPLC

NMIRRFBUANINGNGaNTaTIEAIAenanYal Inei5 HPLC
1. MINAFUANINNINILIAIZNYBNID (Selectivity/Specificity)
MstmIaNaIsazals standard stock solution

d1502a19810391% sildenafil citrate: %"qmsmmgm sildenafil citrate 5 Aadn3n avlu
volumetric flask 2110 10 §88805 LGN diluent Uszana 7 193805 wENAUSBNNG 11DNMY diluent
AUATUUTNINT

8138818310337 tadalafil: °§\1mimm§m tadalafil 5 #8an3n a3ly volumetric flask
2100 10 J95505 1N diluent Uszanas 7 §a85a05 101U sonicate Juna 15 Wi wehauazmanue
(1091908 diluent AWATUUTNIAT

#1585918310557% vardenafil HCI: Fansanasgu vardenafil HCL.3H,0 6 {aanin avlu
volumetric flask 2110 10 §88805 1Ax diluent Uszanm 7 H8da05 wEAUszEVNG 1{93Na28 diluent

AUASVUSIINS
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81992878310397% aminotadalafil: %anﬁmmgm aminotadalafil 2 #a3n5u a4lu volumetric
flask 2119 10 183805 i diluent Uszanese 7 188895 11U sonicate Wunan 15 1H wehauazmanug
(W@ diluent auAsUUIINAS

8138018316033 methisosildenafil: %msmmgwu methisosildenafil 1 #iaansn avlu
volumetric flask 2116 10 §888035 LGN diluent Useaneas 7 §8dans wehauazaenue (193628 diluent

AUATUUSHIOS

MIAITNTITASAININTFIU
Uuleasazara Standard stock solution #Haas 1.0 §adans adlu volumetric flask 2119
95 985905 (39ANAE diluent IUASVUSHNINT NIBENULKUNTDIVUNN 0.45 IN1ASINAT

MO INFITAAIIMIAEN

#ilodl 1 Hedhagewann Uszana 50 89 100 aan3u aely volumetric flask 2110 25 adans
@i diluent Uszanas 15 Haaans hluwehdaeiasweuszna 15 i Baandae
diluent 3UATUUINNAT NTBIHNIULEUNTBIZING 0.45 LUTATINAS

¥iaf 2 Faghateevann Uszana 50 89 100 Haan3u asly volumetric flask 210 25 Haaans
W (Ude) gr9azane standard stock solution #Uaas 1.0 ¥adans Lo diluent Uszano
15 fiaaans ihluwehaaiaiassszana 15 i @oanaie diluent auasuUsaNas
AT ULNUNTDIVING 0.45 LulATINAS

MIAER

NETeTMLNATFIU dsazaemegriian 1 28eh 2 uay diluent lUAaIns1eviaeis HPLC

LNAIINITANTUK

1. Peak 28N sildenafil, tadalafil, vardenafil, aminotadalafil w8z methisosildenafil
lussazansanaspuuanaannniuatanysaluazudas Peak lignsunulagyusziiivan
@ peak purity

2. Retention time 284 peak 1o 9 Mnasazas@matNeIvaan himaﬁ'umsmmgm sildenafil,
tadalafil, vardenafil, aminotadalafil w8z methisosildenafil °lumaa::mammgm

3. Retention time 284 peak °z|mmsmmgmﬁLauaﬂumwaaﬂ ANNUATNNNIF U sildenafil,
tadalafil, vardenafil, aminotadalafil (8¢ methisosildenafil Tumia:ammmgmuas
Vlaigmumumnaaﬁﬂssnauﬁ'uslwh%'u Togusziliuannal peak purity

4. Spectrum a4 peak °11mm‘smmgmﬁLauaﬂumwaamﬁ'ﬁﬂﬁﬁu spectrum 2a9EININIFIU

slumiazmﬂmmgm
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2. MINAFAVAANNATBINIINIIANY (Limit of detection, LOD)
NMILHIINEITASAIININIFIU

NAIHTAHNINTZIUNMNINAFDUANNTUNIZIANZAYBNEHNEDINE diluent ulaanainai
ﬂaq’mimmgmLLdazﬁﬁﬂﬁwﬁqmﬁﬁ’mmmiﬁ' peak fizaraulagadasain signal to noise lagnn
3:1 wazdaaelii spectrum fiFaLam
MIeIaNEIIazAIBAIDEN

ihasaraeanasgIuLazasarmaiegeiiod 2 indenesiy diluent auldanududuves
msmmgmtwiaxﬁﬁﬂﬁwﬁqﬂﬁﬁammiﬂﬁ' peak figaraulaamansain signal to noise laisndh 3:1 uas

W spectrum Faau a3nsaEniuA spectrum 2avasInasyuluamsazazinasgulaagngneas

MINANEH
asazenesgIL Msazmaaein laAedenziaeis HPLC

LNUTNITOATUEE
vy v & A ' A A a v o v '
ANNLNTUMNgarasasInasIuLaazTiandnatlueasanli peak Ndataulasaaniaiu
signal to noise AN 3:1 wazly spectrum ZFauiianadauaNuEINUIBIETNNATTIUNLANDI LY

BNMABNNU spectrum 2a9asNaIulussazamzanasguansannule

3. MINAFAUANINNUYDIID (Robustness)
NEIBZNPNNITIUNLATINNNMINATOUANNNWZINZAYBNIEINATNATIN loaldauntas
anMean 9 2e9szuulasininasu e d@nmnmm e asa 9 i Msuanzaeds (resolution), retention

time a2 tailing factor

MR
hasazananasmIu ludedwnzinnads HPLC leawdauuwtasannzen 9 uasszuulasininnnn
Al paNdNINYRAnENAY gaugiizateaan aaMsiua wazdaNduedIgmanaaui

NUNNITANTUS

ANHAMINTAADSAN ) WU MUen2aIaNs (resolution), retention time wag tailing factor

msmmﬁgaﬁtané’ﬂmﬁmmju PDE-5 inhibitors Tuzasnanead Teulssanm 2558
PaanaNenARRfuMsNaNssammImaalduNn denficha naamfums 3 was 4 nsndausy

AANLAY LAZNANTNAUMINTIAUNUUNNENENGE® 1 NAUYMNMINTIRUNUUNINENEWA TIUIU 230 AL

Tosuvafugiuuuiio 182 dathe uatya 30 et wariiefuisemu 16 do wazsUuuudu g oy

2 M
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We

1. 75 Thin-Layer Chromatography (TLC)
1.1 NMINAFAUANNIIUNILIAIZAIYBIID (Selectivity/Specificity)

meldanne TLC wenniy wuduileldigmeanaauil ethyl acetate: acetonitrile:
ammonia solution (90:10:5) asINalaadasme UV 254 m‘[umm%ﬂsmmmﬁm (dark spots) 24
sildenafil, tadalafil, vardenafil, aminotadalafil w8z methisosildenafil 17;5613'1’6"3‘1&?]?)\‘15383‘7!1\1
ﬁaﬁmﬁlauﬁ@iassmmqﬁ%gmmﬂé’auﬁ (Rf) i1AU 0.49, 0.71, 0.50, 0.57 W% 0.56 AINAIAU
(m‘wﬁ 2) (A) LAY 1 Lﬁﬂlﬁi’gﬂwﬂtﬂ’éauﬁ ethyl acetate: ethanol: ammonia solution (100:10: 2)
a510 laedasnia UV 254 m‘[ummazﬂiwﬂmﬂﬁﬂ (dark spots) 209 sildenafil, tadalafil, vardenafil,
aminotadalafil 18z methisosildenafil ﬁé’mwdauwmszmmqﬁmimﬁ'auﬁ@iaixﬂzmqﬁi’gmmﬂé}auﬁ
Lﬂﬁ'auﬁ (Rf) /AU 0.31, 0.78, 0.45, 0.72 WAL 0.43 MNAIAU (mw‘?; 3) (A) WAL 1 Lfiaﬁﬂﬂ scan
spectrum sheuasdans blaaaludeanuemaay 200 84 400 WluuasasUsINgaNBALIEY spectrum
YAIFNTUA LY UR (mwﬁ' 4) waanntuiioih lunudehen ethanolic-sulfuric acid solution ud2oUi
105 svmades Wunan 1 il wuhaws tadalafil uas aminotadalafil whijuiivhugasensuthen
gananUNNYFNN (MW 2) (B) uax (il 3) (B) waz (Wi 1) ilawusiudnenien acidified iodoplatinate
solution WU sildenafil, tadalafil, vardenafil uaz aminotadalafil ﬁ1ﬂ§ﬁ%mﬁ'uﬁwmé’qnénﬂsmg
ﬁﬁwmaw%aﬁmqﬁuagﬁ’ummLﬁuﬁuwmms (MW 2) (C) uaz (MuA 3) (C) waz (5199 1)

M1 1 WNANMINAFaUANNIUWIZLANZAUBNTD (Selectivity/Specificity)

Standard

Validation parameter Sildenafil Tadalafil Vardenafil =~ Aminotadalafil Methisosildenafil

1% gk 1 2 1 2 1 2 1 2
Rf 0.49 0.31 0.71 0.78 0.50 0.45  0.57 0.72 0.56 0.43
Specificity (UV 254 nm)
1* - - Eo K I oK) - - oK EteN| - -
Color
2™ e WM s 1N b o NI Vo NIRRT T o 1) EteN| - -

* TLC System 1, ethyl acetate: acetonitrile: ammonia solution (90:10:5)
** TLC System 2, ethyl acetate: ethanol: ammonia solution (100:10:2)
# Spraying agent, ethanolic-sulfuric acid solution

## Spraying agent, acidified iodoplatinate solution
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FBasnfigniienanyaiengu PDE-5 inhibitors Tuzaananead Uszans Tamw wazamal a29851U5m

Mixed std
Placebo
Placebo +std
Mixed std
Placebo
Placebo +std
Mixed std
Placebo +std

Sd
Td
vd
Am
Met
Sd
Td
vd
Am
Met
Sd
Td
vd
Am
Met

<3
3
=
=

solvent front

starting

(A) UV 254 nm (B) ethanolic-sulfuric acid  (C) acidified iodoplatinate

Al 2 ‘[ﬂsm‘[mmimmmiﬁﬁ';]mmﬂﬁ'auﬁ ethyl acetate: acetonitrile: ammonia solution (90 : 10 : 5)
(Sd = sildenafil, Td = tadalafil, Vd = vardenafil, Am = aminotadalafil, Met = methisosildenafil)

Mixed std
Placebo
Placebo +std
Mixed std
Placebo
Placebo +std
Sd

Td

vd

Am

Met

Mixed std
Placebo
Placebo +std

Sd
Td
vd
Am
Met
Sd
Td
vd
Am
Met

solvent front

(A) UV 254 nm (B) ethanolic-sulfuric acid (C) acidified iodoplatinate

M 3 Tﬂsuﬂmt,nsmaqmsﬁlﬁ’gmﬂmﬁauﬁ ethyl acetate: ethanol: ammonia solution (100:10:2)
(Sd = sildenafil, Td = tadalafil, Vd = vardenafil, Am = aminotadalafil, Met = methisosildenafil)
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10e0 . 1000 pliddi] . L . 1000
' | )| A (AL
LR /\ //_\\.\ | [AU] NN / \ o
w0 i I,f' 3 i 800 - Y foh
E 0.0 'l\' lI‘lll.' ""\, % 700 g o ‘_I. .ul 'Il o
3 00 \ / | ) % o0 \/ 1 L
b - ) i | 00 | 500
00 1 { 0.0 L
00 oo 0o \ 400
' ) e —
. 00 \ 00
€ \ b 300 \
| | 00 20 n0
29 \ [ 100 100
100 RN Y ol 0
! 0 T ) 000 ] r
*%60m 200 0 TAm] W
ATeTandy 0nTuwns) nrwmmdu oo Tuams)
(A) Sildenafil A, 303 nm (B) Tadalafil A.,,_ 288 nm
1000 4 - 0 10 + 1000
t"lUi \_ IMI' !u” l;, \:ll fl"-”
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(C) Vardenafil A.,,_ 272 nm (D) Aminotadalafil A.,,_ 288 nm
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(E) Methisosildenafil A, _304 nm
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1.2 MINAFIVINNNOVRINIINTIANY (Limit of detection, LOD)
MaNNENTUMEgn (LOD) §m3u sildenafil, tadalafil uaz vardenafil isnansaasianula

wazly spectrum F@Lau (AU 100, 1,000 WaE 250 pg/ml MO

2. 25 High Performance Liquid Chromatography (HPLC)
2.1 MINAFIUANNINNIZIILAVNID (Selectivity/Specificity)

melaanizeas HPLC ﬁﬁwmﬁuwuh peak 224 sildenafil, tadalafil, vardenafil,
aminotadalafil waz methisosildenafil waN@aNIINAUBENENYIAIAIBEA) resolution MINAT 1.8 laiwy
MITUNMUNN diluent (mw*?; 5) retention time 284 peak waqmsmmgmﬁg\i 5 whefidnasluevann
@NU sildenafil, tadalafil, vardenafil, aminotadalafil %38 methisosildenafil 1ua13axammmgm
(mwﬁ' 6) LLa::hJ'gﬂsuﬂ'sumﬂmﬁﬂigﬂau?{ﬂuﬁ’l%’u ToagUseiiiuan@ peak purity wenNHTINUT
spectrum 'zlaqmimmigmﬁtauaﬂumwaaﬂL“Zl'wﬁ'uﬁ'u spectrum a9asIIAsHIUIUEITITIBNIATFIU

(MWH 7) wag (5NN 2)

050
040+ 3
] @
i
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] S
0.30+ M~ c
1 T = ¥ & 8
e % v © 4
2 ] ‘? 1.. h >
< o E g E =
0201 s ‘® S ®
[} § =
o ['}]
s B T T
] o L ® B
=
0.10+ £ 2
] < £
] - k =
0.00 A 5 K A A iy
T Y L e L e Y

i 5 Tasainlnunsuaasssinasgudisunu diluent
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050
040+

0.30

Vardenafil - 5.800

AU

0204

Tadalafil - 3.472
Sildenafil - 4.821

Methisosildenafil - 4.445

>—Amindladalaﬁl -3.017

0.001 A L & A FARAY Fa

0.50
0.40+

0.30

Vardenafil - 5.800

AU

020+

Tadalafil - 3.472
Methisasildenafil - 4.445
Sildenafil - 4.821

>—Aminotadalaﬁl -3.017

i 6 Tasnlnunsupasansasanadiagaenraanuazansinasguluansasanadiagenraaniiisuiy
asnespuluasazaanasgiv

A : Tasinlnunsurasasazaradmadnenvaaniiisunuasinaspulussazaiaanasgiu

B : Tasunlnunsuwasasinaspiulussazmaaiadnenvaantiisunuasnasyiuluasazans
NN
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aANueIAaY (1 luwag)

i 7 dnesuasssinespuluasazaaaadnevaaniiaunuasinespulumsazasansgu

(B-1 = dUnasuway sildenafil, B-2

= gulnesuwey tadalafil, B-3 = dnasuuae vardenafil,
B-4 = diln@Suwed aminotadalafil, B-5 = din@3uuad methisosildenafil)

MTNN 2 WANMINAFAUANNIINIZLANLANVDD (Selectivity/Specificity)

Peak purity Match plot

Standard RT RES TF Purity Purity Purity PDA PDA PDA
in placebo (min) Angle Threshold Flag match match match

Angle Threshold Flag
Sildenafil 4.831 1.8 1.2 0.099 0.270 No 0.046 1.045 No
Tadalafil 3.479 3.2 1.2 0.082 0.275 No 0.034 1.017 No
Vardenafil 5.808 4.1 1.2 0.064 0.262 No 0.036 1.028 No
Aminotadalafil 3.023 - 1.3 0.177 0.278 No 0.043 1.039 No
Methisosildenafil 4.495 5.5 1.2 0.339 0.499 No 0.221 1.288 No

RT = retention time, RES = resolution, TF = tailing factor
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2.2 MINAFIVININAYINIIMIIANY (Limit of detection, LOD)

MANY Lﬂ'ﬂifm‘;’wqm (LOD) 2a9ansana 33U sildenafil, tadalafil, vardenafil, aminotadalafil wa

methisosildenafil ludsazmaalngenwaanili peak Faaulosmdns1au signal to noise lHmMAN

3:1 uazl¥ spectrum FaruaINIENNUAY spectrum 2avasaIUlumIazarsinasulaaggneas

WNAU 3.8, 1.0, 2.5, 0.8 WA 2.3 ug/ml MNSIOU

2.3 NMINAFaUANNNUYBIID (Robustness)

NNMsnagauaNNNLEaNs leadausaaninngndndeny aaumgiizesnaan snmsiva

uazaaNauaInMeedsud Uszidunalosiarsannsuenaasas (resolution) retention time W@z

tailing factor l@Namsnaday (MWH 8) way (MM 3)

050
040+

030]

AU

D20+

0.107

Aminotadalafil - 3.017
Tadalafil - 3.472

Methisosildenafil - 4.445

———-Sildenafil - 4.821

Vardenafil - 5.800

oL

0.00

0.00

d‘ . . d’ o =
MND 8 TasININUATNUFAINSUENLAE retention time 29815 luaNIzYaIszUUlATI INAINNAILTUMS

NAFDUANNYNABIYBNID

M5 3 WANISNAFTAUANNNUYBIID

Chromatographic NAMINAFTOUANNNUYDID
condition Aminotadalafil Tadalafil Methisosildenafil Sildenafil Vardenafil
RT RES TF RT RES TF RT RES TF RT RES TF RT RES TF

HPLC No.1* 3.1 - 1.3 3.6 3.2 1.2 4.8 55 1.2 5.2 8 1.2 6.3 4.1 1.2

column No.2 4.0 - 1.2 5.1 4.8 1.1 7.3 7.0 1.1 8.1 .2 1.1 107 5.7 1.1
No.3 4.3 - 1.1 5.4 5.0 1.1 8.3 87 1.0 9.2 .1 1.0 121 57 1.0

Column

Temp ('C) 25 3.3 - 1.1 3.8 3.0 1.0 50 49 1.1 55 1.8 1.1 6.9 4.0 1.1
30" 3.1 - 1.3 3.6 3.2 1.2 48 55 1.2 52 1.8 1.2 6.3 4.1 1.2
40 2.9 - 1.1 3.3 2.4 1.1 4.4 5.2 - 4.7 1.3 1.0 5.5 3.1 1.0

Flow rate 0.7 4.5 - 1.3 5.2 3.2 1.2 6.8 58 1.2 7.5 1.9 1.2 9.1 4.4 1.2

(ml/minute) 1.0* 3.1 - 1.3 3.6 3.2 1.2 48 55 1.2 52 1.8 1.2 6.3 4.1 1.2
1.5 2.1 - 1.2 24 2.5 1.1 3.1 4.9 - 3.4 1. 1.2 4.2 3.7 1.1




aa a P o b3 v . a a £ ~ o
jﬁmijﬂwgqulaﬂaﬂwmﬂ’]ﬂﬁgn PDE-5 inhibitors luﬂBQﬂa’Nﬂ’]ﬂﬂ ﬂisﬂ‘ﬂﬁ IELm‘H LLa::E!Jﬂm ﬂjﬁﬁiﬂiﬁ’]

MNP 3 WaMINAFBUANNNUYBIID (D)

Chromatographic WNAMINAFOUANINNUYDID
condition Aminotadalafil Tadalafil Methisosildenafil Sildenafil Vardenafil
RT RES TF RT RES TF RT RES TF RT RES TF RT RES TF

MeOH: 55145 5.1 - 1.2 6.8 6.1 1.1 10.6 9.4 1.1 12.6 3.5 1.1 17.9 7.7 1.2
Buffer 60:40 3.8 - 1.2 4.7 4.4 1.1 6.8 7.3 1.1 7.7 2.5 1.2 10.1 5.8 1.2
65:35" 3.1 - 1.3 3.6 3.2 1.2 4.8 5.5 1.2 5.2 1.8 1.2 6.3 4.1 1.2
70:30 2.7 - 1.2 3.0 2.1 1.2 3.6 3.9 - 3.9 1.2 1.2 4.4 2.6 1.2
75:25 2.5 - - 2.6 1.4 - 3.1 0 - 3.1 0 - 3.4 1.6 1.2

 aamzrasszuulasinnnviciiiumsnaseuanugneesadia

RT = retention time, RES = resolution, TF = tailing factor

3. msmwﬁgﬁ)ﬁtanﬁnmﬁmmju PDE-5 inhibitors luzasnaneed Taudsesna w.a. 2558
a P o P ' . . A v a )
NaMInANGIULaNanHUeINgn PDE-5 inhibitors ‘luﬂmﬂawmﬂwmmawaiiwqmmmnu
MSLENNENTTMWMIE Ussnthulszanae w.@. 2558 (msmﬁ 4)

MINM 4 waMInTINgIienanuaienngy PDE-5 inhibitors luzasnanenad

No. of detected samples

Dosage Form Samples No. of Mixed

samples  Sq Td Sd/Td Sd/vd  Sd/Td/Am Td/Am/Vd

Sd 100 100 0
Tablets  Known Td 56 51 5
vd 12 12 0
Unknown 14 14 0
Capsules Unknown 30 20 0 4 1 1 1
Gels Known Sd 16 16 0
Others Unknown 2 0 0 0 0 0 0
Total 230 213 5 4 1 1 1

Sd = sildenafil, Td = tadalafil, Vd = vardenafil, Am = aminotadalafil
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a J
VI

manmaRgaiiendnualenngu PDE-5 inhibitors ldWannausasisda 35 TLC uas HPLC
dmiuiaguszsadmawannid TLC wisldifuissasdmiuanafigniiendnuaizasnaneadngs
PDE-5 inhibitors fiinm3susseaenddsy (known samples) ﬁ”'qaaﬁ%’ﬁﬁmmﬁuﬁlﬁmaaummgn@fm
raIomunaninagizes ICH-Q2 (R1) éwsuid TLC ﬁﬁ'gmmﬂ'é}auﬁ ethyl acetate: acetonitrile:
ammonia solution (90 : 10 : 5) iaanaialasdesmeauassannblawaianuenaau 254 Tuwes Unng
Rg@flﬂ (dark spots) 2a4 sildenafil, tadalafil, vardenafil, aminotadalafil t82 methisosildenafil fieh Rf
WNAY 0.49, 0.71, 0.50, 0.57 WAZ 0.56 MNIGU (MWF 2) (A) Waza5R 1 N RE 2a9ans1aaziia
wu lidansauan sildenafil 88NN vardenafil Lwil,ﬁaﬁmsmmné'ﬂumxwm spectrum ?laqmsﬂzqam
FHANWUT spectrum Fanwazuandaiuaeedamy (Mwit 4) F9eansosiwun sildenafil iU vardenafil
Tnsndednuazaas spectrum Huaneedenanaannniule uenaniigawuhiannzdenan fessnsauen
methisosildenafil 890211 sildenafil uaz aminotadalafil sanan tadalafil FusaslWifiudeanuanse
2935 lumsuenansiiilasiadadeiuuesdnynzaes spectrum Indidesiu Wisldigmaiadouil ethyl
acetate: ethanol: ammonia solution (100:10:2) mmi’m‘[madmﬁ'sﬂLLmé'amﬂ'ﬂaLamﬁmmmm?{u
254 WNULNAT %ﬂi’lﬂgﬁmﬁﬂ (dark spots) 2N sildenafil, tadalafil, vardenafil, aminotadalafil waz
methisosildenafil Aien Rf wwhiu 0.31, 0.78, 0.45, 0.72 WAL 0.43 MNAINU NNA Rf 29815008z nia
nuNansouen sildenafil, tadalafil, vardenafil 8¢ aminotadalafil 8anNNNULE WA LNEIINTOLEN
vardenafil aanan methisosildenafil (mwﬁ' 3) (A) WENNANHULYBN spectrum ¥4 vardenafil waz
methisosildenafil fiuanafuathFaRudodadnsazdinanTuunnTtaialdEudaiy  ms
(inyaiia (dark spots) ¥e9E151 5 %liadl iswnlasedemanaiiasansaananil conjugated double
bond ﬁ‘z’éqmmsa@mﬂﬁuumé’amﬂﬂaLamlé' HamMsunta (quench) M3iiaeuswaasfindau silica Tudg
maedluiladasssuasdannlilamananuenaay 254 uluwes e topological polar surface area™
289 sildenafil, tadalafil, vardenafil, aminotadalafil w8z methisosildenafil t"NU 250, 74, 118, 101
Waz 126 A"2 MU uaesliifiudinnuuandesanuiduasansig s #iia uazdisimnsandiudsznou
gasigmanasuiing 2 szuu RilenuuendiuFanuiaigmamasuiiszuuil 1 § acetonitrile {Wudw
Usznau shudgmanaeuiiszuui 2 il ethanol Wududsznauwazanmasiiladidnasn® 284 acetonitrile
Waz ethanol (WNAU 38.8 Waz 25.0 MUMAU uaaehigmaadaud szuui 1 ﬁ%@@miﬁgmmﬂﬁauﬁssw
“7'; 2 %aaamﬂé'mﬁ’um Rf (iz‘uuﬁ 1 = 0.49, sz‘uuﬁ 2 = 0.31) 2N sildenafil ‘?ém,ﬂumiﬁﬁﬁy’agqﬁqﬂmﬂ
f5 5 e Ussansmwmsuenansuesigmandeuiiszuuil 1 deanhszuuii 2 snilssnanigma
wdauiiszuuil 1 fanaduluidhimainsauohfuigmemdeuiissuui 2 lumsusnansngudanan la
111 scan spectrum arauaisans lawaluzrenuenaau 200 81 400 wluwns UNNHINYUYD
spectrum 2NE5UAazBUA (m‘w“?; 4) waanniudieihlunueaeinen ethanolic-sulfuric acid solution
w§rauil 105 asnwaded Wunm 1 17 wuhiams tadalafil wez aminotadalafil whﬁy’u‘*?;ﬁwﬂﬁﬁ%m
ﬁ'uﬁwmé’anénﬂimgﬁ&hq (m‘wﬁ 2) (B) waz (m‘wﬁ 3) (B) dlenustugehen acidified iodoplatinate
solution WU sildenafil, tadalafil, vardenafil w8z aminotadalafil ‘ﬁ‘lﬂﬁﬁ%ﬂ’lﬁ"uﬁ’lmﬁmé’nﬂimg
%ﬁwmaw%ﬁmﬁyuagiﬁ'umwL?T:Jﬁuwmms (MW 2) (C) waz (Wi 3) (C) ualinwumsiiadfu
methisosildenafil awvﬁmuwwﬂﬂ'smﬁuﬁuw 2N methisosildenafil Gi1 wuld msiden sulfuric acid lfﬂmfwm

Wuausuanainenlungs PDE-5 inhibitors tiasnniluhenilaiuuwsas (universal detection reagent)

MN5F5NTHANNANFATMTUNNE
U 59 atun 1 upIAN - HWIAN 2560




aa a P o b3 v . a a £ ~ o
’Jﬁ(?l'i’;ﬁlwgf\ml.aﬂaﬂwmmﬂqu PDE-5 inhibitors luwBQﬂa’Nﬂ’]ﬂﬂ ﬂigaﬂﬁ IE]ﬂTlel LLa::E!ﬂﬁm ﬂjﬁﬁiﬂi?ﬂ

mzamsuanRIaasninulhazliienunmnzazaudiissnnitanaigaiienan ol lawannuil
UBNMNATNNTANNNMIAAFINNNTONNINA R Uazanenizndd spectrum gunuasanasgiulsznauniys
lushuwasihen acidified iodoplatinate solution (uihengfianiisigninanldeemunsumedniuasiaia

@13U32L0M organic nitrogen compounds® Lianaassmeviaslfuamsivenlungy PDE-5 inhibitors

v
@ =

Unnghansariijisenlviiediuennguaananla Judembendenananiusiuniledisfinauniu
lunmsasaigatienanyalueinarenadngu PDE-5 inhibitors

3% HPLC #lawannguildaulaunanisoes Hakan Goker uazamy wazdiuee Khaled
Al-Tahami lagi5289 Hakan Goker wuazame 1575 HPLC-DAD-MS ldmasuiiniia C18 (5 um) uaz
JnmeanaeufiidiunanszuiN acetonitrile, methanol Wwaz 0.05 M ammonium acetate lud35ues
Khaled Al-Tahami 1438 HPLC-DAD lénaduniziia C18 (3.5 pm) uazigmaindsuiiiidiunausenig
acetonitrile, 0.3 M ammonium acetate Wa 0.2% formic acid ugiilasnndiinenuazinguandalad
indaaiiamaiaues Hakan Goker wazani uazaadniilinaisues Khaled Al-Tahami §i$1da aatiy
Lﬁ'ammﬂ:mnuazmmzauﬁm%’umimmﬁgmﬁmﬂé’ﬂwniwmnmqmﬂﬁiuﬂq'u PDE-5 inhibitors 284
drineuasingandadalawannisau dmiuisenaigaiiandnualenlungu PDE-5 inhibitors fivain
%‘uwuﬂﬂ peak 494 sildenafil, tadalafil, vardenafil, aminotadalafil 8¢ methisosildenafil wanaanan
nuagNaNYIalsIge resolution MNNT 1.8 udas peak lignsumumnevasnlagyssiiuaind) peak
purity (Gl’li‘N‘ﬁ' 2) retention time 294 peak °z|mmsmmgmﬁgﬁﬁmﬁmﬁLauaﬂum‘waaﬂ 739N sildenafil,
tadalafil, vardenafil, aminotadalafil %58 methisosildenafil Iumiazmﬂmmgm (mwﬁl 6) uaﬂmnf?
SawuT spectrum pasansINasIUTGNatluMaandI Uiy spectrum asasnasgulumsazang
NIFIU (mwﬁ' 7)

NndayarasstinenuazIngandalull w.e. 2554 waglull w.a. 2557 wulegaanumstasndu
aminosildenafil %mﬂumsazmﬁanwmm tadalafil ttae methisosildenafil (Aildenafil) %ﬁL‘ﬂum‘j
avindanuasen sildenafil Tugnuwuluma sy Gy mawannisasafigniiandnualafiuannn
Azafuiuuen sildenafil, tadalafil waz vardenafil wa3 €439 uNISUEN methisosildenafil aaNAIN
sildenafil uas aminosildenafil 9anan tadalafil Freuiientu Wissan sildenafil waz methisosildenafil
w39 tadalafil uaz aminosildenafil Hanwalasiadremaaiiuas spectrum filnatAsstusnnaradslviie
NaUINaN (false positive) ¢ n1e38 TLC waz HPLC fildwannsuilsnsnsausnsssananaannniule
waasliiudsemuaansonasislumsusnanslungudsnanduiiududiddyiusademuiimanzas
29357 laWanngy

JanereamsnsIanueesds TLC Ltammmmvi’l'uﬁmi"wqmaq sildenafil, tadalafil uaz vardenafil
fisnansonsanule warli spectrum Faau whiy 100, 1,000 Waz 250 pg/ml MuEAU usUnniazas
MINTIANVYDID HPLC uaas ffimamtﬁuﬁ'u@i"wqm N sildenafil, tadalafil, vardenafil, aminotadalafil ttag
methisosildenafil Mdnaslugnwaan #l1 peak Faulagasndin signal to noise lienT 3:1 uas
1% spectrum Faruaansadniuny spectrum avansinaspulussazmeinasgulasgngndss iy
3.8, 1.0, 2.5, 0.8 WAz 2.3 pug/ml MNAAU

dm5u3s HPLC ldfimsnadauanumunasis Teawdsunaduinnguaadeiu Tosldaadund
hypersil gold C18, 5 mm, 4.6 x 150 mm tUuannzFeuiisy wuheeauinnguanaauieeiuanse
uenas (resolution) W 5 wiimaananiuldagnaauysal sUswasudas peak (tailing factor) lighs
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PNaMMsU3Eudioy ue retention time Ny FunanuaiudasliiFuhmandauradninnguanmu
wisshsfulifinansenudawamsanafigniiendnuaidsnan Wenlasugumniinasnadu Tasldaumgi
30 aaFnizaiBed WuanmmzFauiiisy wuhmsuanansna s siiaeananfuuasgliesudas peak lidhs
NnanMelIBuLiisuLe retention time Giwﬁ'uimﬂﬁtﬁmﬁuqmwgﬁwuiw retention time a3 tiataay
90135 na (flow rate) laglddansimslva 1.0 Hadansawnd WuanmewSsuiiey nanmsuanasuas
s1U$19w84 peak ludamnanmsFauiioy udmsiiindanmslvaiinali retention time anas aiae
sandnigmanaeuiiloglddnnsin methanol: 0.01 M ammonium acetate (65:35, v/v) {lugnney
Wisuifiey wuhmsandasdin methanol fumnhinisusnaslddiy uadlunasdmduidawalia
retention time iaAuwEENA Y iaiREaTEU methanol wuhwnlinlumsusnasanasuasiisandu
methanol: 0.01 M ammonium acetate (75:25, v/v) Tsissnsauen methisosildenafil 88na1n sildenafil
(M5 3) mﬂ‘ﬂ'mgaﬂ'wé’uLtamslﬁlﬁuiﬁ%'ﬁlé'ﬁﬁum‘z“ivuﬁﬁmwN‘vmGiamﬁl,ﬂﬁ'ﬂul,l,ﬂmamawhq5"] FIHD
Tinaanuazanlumsihislylgananigaienlungy PDE-5 inhibitor Tuzasnanenedsaly
msasviigaiiananuaienngu PDE-s5 inhibitors lusasnansena@ifenfumsiiinaussomwmaine
AldSunnamildnsa nashiums 3 uas 4 nsudau@mUAGHLAY LaznaslIFUMIMNINUUDNEENGA
1 nastiymmsdmnalnuunueanio Usshithutszana we. 2558 wuhdaggUuuudiofissyden
aeauilu sildenafil MU 100 GI9ENN mmwuﬁaméwé’mummﬁi:qﬁ'ﬁy’wm ﬁszuﬁamﬁwﬁﬂglﬂu tadalafil
10U 56 Mpte udnTIaINY sildenafil Fliasafuiiszyld w51 Fogi wozaTrawy tadalafil oy
fiszyld 1w 5 degha ssydenddaniiu vardenafil §5wu 12 G106 udoTIaNY sildenafil NInwG
dusassgluuudailissymenadnudeiosassnaauimtumsiiinanssomuwmane J5nnu 14
aehe asany sildenafil Mavwn dageguuuualya 9110 30 Fatiaueilissydmadnuas
dulvgiflusuulunauszaindassnaaimliidlaldiAendasiumaiuaussamuwmang via
h5359me %990 30 a8y asaNy sildenafil 110U 20 1889 G51ANY sildenafil waw tadalafil
NUIN 4 MBEN AN sildenafil way vardenafil 11U 1 MIBEN #5IAINY sildenafil waw tadalafil
waz aminotadalafil MUIU 1 MBEN AFIAWY vardenafil Way tadalafil waz aminotadalafil 311U
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Identification of PDE-5 inhibitors In Seized Materials Prasit Opas and Supanee Duangteraprecha

Development and Validation Method
for Identification of PDE-5 inhibitors
In Seized Materials

Prasit Opas and Supanee Duangteraprecha
Bureau of Drug and Narcotic, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000,
Thailand.

ABSTRACT Identification of PDE-5 inhibitors in Seized Materials using TLC and HPLC methods
was developed and validated. TLC method, the stationary phase was siliga gel 60 F 254, the mobile phase
comprised two systems. System 1 was the mixture of ethyl acetate, acetonitrile and ammonia solution and
system 2 was the mixture of ethyl acetate, ethanol and ammonia solution. TLC of isolated sample was
firstly detected by UV radiation at 254 nm, spectrum scanning and then confirmed by color reaction with
ethanolic-sulfuric acid and acidified iodoplatinate reagent. In system 1, Rf were found to be 0.49, 0.71,
0.50, 0.57, and 0.56 for sildenafil, tadalafil, vardenafil, aminotadalafil, methisosildenafil, respectively.
In system 2, the Rf were found to be 0.31, 0.78, 0.45, 0.72, and 0.43 for sildenafil, tadalafil, vardenafil,
aminotadalafil, methisosildenafil, respectively. A purple color after spraying with ethanolic-sulfuric acid
reagent indicated the presence of tadalafil and aminotadalafil. When acidified iodoplatinate solution
was used, a brown to purple color developed indicated the presence of sildenafil, tadalafil, vardenafil
and aminotadalafil. With TLC techniques, limit of detections of sildenafil, tadalafil and vardenafil were
100, 1000 and 250 ug/ml respectively. HPLC method, the separation was performed on a C18 column by
isocratic elution with a mobile phase of 0.01 M ammonium acetate buffer and methanol and PDA
detection at 210-350 nm. All sildenafil, tadalafil, vardenafil, aminotadalafil and methisosildenafil peaks
were completely resolved as shown by resolution values greater than 1.8, with no interference from matrix
components. With HPLC techniques, limit of detections of sildenafil, tadalafil, vardenafil, aminotadalafil
and methisosildenafil were 3.8, 1.0, 2.5, 0.8 and 2.3ug/ml respectively. The validated method was applied
to the identification of illicit drugs containing PDE-5 inhibitors in seized materials in fiscal year 2015.
It was found that among 230 samples tested, 213 samples contained sildenafil, 11 samples contained a
mixture of sildenafil, vardenafil, aminotadalafil, tadalafil and one sample contained a mixture of sildenafil

and vardenafil.

Key words: PDE-5 inhibitors, seized materials, identification, method validation
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Msnagaual LD_

Fnhwinfisguhdat 5-10 fiadn3y asmedis normal saline TWilanwudndu 1 fadndu/
fiaaans natudensdalidanudusy 0.08, 0.012, 0.016, 0.20 LA 0.24 NAANSNABNAIINT MNNIAU
ihansazasudazvase lUdaunidudaamiivmesmyduingdios 0.5 Tedans duou 4 ddangy iy
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inaulifienududu 1 Gednfu/faddns udidansdacehnauauiienaduiy s lulasndudaiiadaas
i 1 vaea thasazmelisfunaspuudazanuiuduuazasazmefivgunimaeiindenly sdua
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luanguaz 10 lulasdas veaalUsduinasgu molecular weight marker (Amersham) talFlunau
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a
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, 95% CI LD5o
BUILIIY N
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AsHININFFASISUNNG 6 15.66-15.69 15.67
NBNNIATIIUTIING
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Amde 12.90

* Sig. (ANNOVA) p < 0.05
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National Standard for Cobra Venom Paisan Pangjunan et al.

Preparation of National Standard for
Cobra Venom

Paisan Pangjunan* Assajan Amen* Titaporn Phutipinyowat*
Chanlayuth Nambhut** and Kanokwan Tiammala***
* Division of Medical Sciences, Tiwanond Road Nonthaburi 11000
** Queen Saovabha Memorial Institute, Thai Red Cross, Rama IV Road, Pathumwan, Bangkok 10330
*** Government Phamaceutical Organization, Rama 6 Road, Rachathewi, Bangkok 10400, Thailand

ABSTRACT The Thai Red Cross Society (TRCs) and the Government Pharmaceutical Organization
(GPO) are snake antivenom manufacturers in Thailand. Both of them have used their own snake venoms
for quality control of their products because there was no national standard venoms. Therefore,
their potency results have been incomparable the Institute of Biological Produtcs (IBP), which acting
as the national control laboratory for the biologics in Thailand, has cooperated with these two
manufacturers in preparation of a national cobra venom standard. The results showed that the average
LD, values of cobra venom were between 10.57-15.67 micrograms per milliliter and protein content was
70.8 percent. Identity test by immunodiffusion showed the venom was specific to the cobra antivenom.
From the protein profile by SDS-PAGE method, the venom did not differ from previous lot used
for potency test in IBP’s laboratory. Cobra venom lot number CV 0142-S used in this study was
decared as the national reference material. The outcome of this cooperation is the quality control of snake

antivenom in Thailand being internationally recognized.

Key word: Cobra venom, Malayan pit viper venom, Russell’s viper venom, Standardization,
Thailand
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n e Sop wSs
1. | malssiiugaanaiiadshiaeyled ofia Rapid test nasmsivineg v 4
2. | mawssngadptmuaNdMsuMsUsziivgaanitadtlsefiademadsnyile v v

Rapid test waemsanihe

3. | MSesENMBENNANNTINYIR v

4. | miasndauaadnsaswsnlasgaaiiaieidalhiesladiva HIV BLOT 2.2 | v/ 4
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Capacity Building of Laboratory for

In Vitro Diagnostic of Blood Transmitted
Diseases to Comply with Requirements
of ISO/IEC 17025:2005

Ubonwan Chaiarrayalert Puntawit Natakul Teerapon Kachacheewa
and Sakalin Trisiriwanich

Institute of Biological Products

ABSTRACT Development of quality management system of in vitro diagnostics (IVD) for blood
transmitted diseases laboratory, Institute of Biological Products, Department of Medical Sciences,
has been conducted under the capacity building plan of the Institute in order to assure the quality
of IVD for blood transmitted diseases and reducing the risk of fault in screening of blood donors
which will affect the quality and safety of blood products. The laboratory system has been
developed through Public Sector Management Quality Award (PMQA) processes, including
executive’s policy; planning; customer and stakeholder focus; information and analysis; human
resource focus; and operations focus in conjunction with ISO/IEC 17025:2005 requirements.
As a result of this development, the laboratory has been certified for ISO/IEC 17025:2005 with the key
success factors including executive’s policy; human competency development and appropriate operations

in accordance with the quality system’s requirements.

Key words: Public Sector Management Quality Award, Audit, In vitro diagnostic test kit,
Quality, ISO/IEC 17025:2005
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