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P~ prey
nseslAvInEUtaUuaraIn host cell
TugniuaalogwaluladzinIn

Sumnsal audias  uasuwin yyaniiend

aninenuasInguEaniin nIuINgmansnIsuNng auuaNUUT uuNY3 11000

unAanga lumswde recombinant protein tWaldiluenSninlsndmsunyudlaiimsih Escherichia coli K-12
v & P a g ¢ v v & P Ao o a PRI 5 o w
W ugadantnu (host cell) maumf\nﬂmaammmﬂumsﬂmﬂauwmﬂaﬂuwmmmaqgnmaﬂaaﬂlﬂ
lusznihagumsumswdn sawmaiidedeiinsmuualanamstuilaweasdiBuennmaadiihuluingdudim
degy Aomshldlumsasiadueludaunnwasthumsiiiisnianusad suwe waziinnul msdnmn
Tua5eiidalaw@inis Polymerase Chain Reaction (PCR) wialdasavmmsUuieudiduean E. coli K-12
lusndugduraanyeduazdlammamedauanugndawedidilis namsmagaunuIs PCR NlEasamdidue
0 E. coli K-12 luendugdunasnyudiiidonnozesinmsnnaitassi anuaimwe anugnaad anuwiue uaz
annasnuiuluamunasinespumanagauanugnaawesaldeu wazaasoaiunMImMaTauUAILGTUAaY
MsanadpuENNGIBE MIMUA5e1 PCR wazmsamaienzduauanddamely 1 u 38i8unanzamsu
a < . o & 1 a a a v
aamaduenn E. coli K-12 ivudlauluingdvdugduvesuywdla
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Residual host cell DNA in biotechnological drugs Rassadaphorn Kongmoung and Boontarika Boonyapiwat

UNUI

dugduraanywd (human insulin) Jatduerinmlsaniandadudimaluladdiniw
(biotechnological product) ¥3adundnnm (biopharmaceutical product) ﬂﬁﬂﬁiuﬁtﬂuwamﬁm‘ﬁﬁlﬁm
PndiFIeihinliulpdaulasauldnsiidiulstenilumssnmlse dugdudusasuuiiudanniuh
waduasdusauiimhitddglumsmuaumnusdfuuasmsssanuasenslulaase Todu waslusiu du
sugduitlimenldnnnmsafadudauemyviahiiethanldnmngthalsaunvnu udiilasnndugau
AN TN UZBINIA BN lLULANANNINBUgEuTBIN YT T Uhaunaiamsunenadianawe ey
AaduAsmandndugdvesywdinldlumsinvmauny Gunndaulalasaedugdunasda ool
wazdaniimanannmaluladl Recombinant-DNA (rDNA) hlsianinsandnedugdunaanyudiiims
panguETIMHIEa anemaun lakandasinuguasdunumandnm demaiimalulad rDNA Saflu
figuldlugasmnssumsnaneninmnlsasiiaiundasaiomaunivans @ Gilasmaluladibugduaninan
NANMINLIINLIUGN ] Naneniin Town Sae Saccharomyces cerevisiae, Pichia pastoris, Hansenula
polymorpha ﬂuﬁgﬂtwﬂﬁﬁﬂ E. coli

E. coli \lmHauvaiidounsuavuiifinahanldagaannlunuduiugiamngsy (genetic
engineering) tiialdudalusiulasawzaeiug K-12 ilasnnidaddei da Gmsdnunamanda
MNEINEILazNNNUEMERsIILaIRE Nz B s saaaulaimemaiameiugimnssulade Faiims
Wannsewusagaminauaiaildmenusivnzanlumsldmuioguszasduasnu waslszmsddn fa
%0 E. coli K-12 linalsnluau dafuaziis @ ¥ wdnmawdndugdunasuywddamalulad rDNA vildlos
mahguduzesBuiulasiaiudugiurnmuddadadnluludiBuawiveg (vector) udnhriudiduie
wingtug Wlude E. coli K-12 Fuflumadidnhu diavida E. coli K-12 fiididuawmsiiiiumag
ﬁwgﬁuﬂawqwﬂlmﬁﬂagﬂﬂLﬁymLﬁuﬁmauiuamazﬁmmxau @0 E. coli K-12 wWHWTONAADUTIY
sosnysdaaninlalulinamnn Nntudashunssnumsuenatauasiliusansiiamiaduilidasms
sonidenou Jogauduydurasnywdildazgmihluldudadundidazulussdugamunssudaly iy
Idhmandadugdunasysdaamaluladiinndasiunszumandeiidudou demaitedasiiong
MUANAMMWAENNTNNG iEuNNEadidhufiviany (residual host cell DNA) iflumsuudiou
nnnszumasdadasiimsmvuatinamstuisuliludamwuamwsinassurasiagdudendidy
¢he @ aslsfionalutlagiudlifimsmuanasinespuamssasiamiEnamsiuidaudiduennuwad
whthuie au%’uleﬁuatjﬁmméaﬁm (source of the residual) Laz35nM5USM 38N (route of administration)
lae U. S.Department of Health and Human Service, Food and Drug Administration (US FDA) uaz
The European Agency of the Evaluation of Medicinal Products (EMEA) Temuualsinamsiuiiou
A uwerearadisthuluifiu 100 pg/mg @ yaeii World Health Organization (WHO) mwual3laiifiu
10 ng/mg ©Fammnzandmiuasammsiudaunniiiueragasithuluniindalosmalulaidnmm
HuduihAsiianulge eminsaanamiinamsiudsuiviasinnld dasmunsoasnusnadiduie
TgRemaudatumas 10 pg/mg @ uannniinasihidsinmnzuazazan e medandnildnsnamaidue
mm%aﬁ't&%ﬁmﬁwﬁuﬁaﬂ 4 waila loun DNA hybridization, DNA-binding protein-based residual
DNA assay (Threshold assay), Polymerase Chain Reaction (PCR) taz PicoGreen analysis"”
msfnmnesiilidanldineiia PCR intssandldifoanammstuidaudiduienas E. coli K-12 Fufhuzad
Whuildlumsudomdugduueuy e TosmsiiupensUSinadudiunasiiiuievas E. coli K-12
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faula (gene marker) Tunaaanaasy UAINTININATNLRHANEMTN gel electrophoresis 35 PCR ila
Wannilahmsuszilivanugneeswaidlumds asil As GenNaueen1sn593tAzH (detection limit),

ANNINNIE (specificity), mmgﬂﬁaq (accuracy), ANUULNUEN (precision) LazANNAINY (robustness)

ﬂy ~
(wauuAiiGeINnIgIn
@ E. coli K-12 lannmaizngadaine anzndsendns wninenaeniioa dmie E. coli
ATCC 8739 udz Staphylococcus aureus ATCC 6538 lnnnguasIanmumwinasnnein1gyinen siing

waINYLENAA NININENAFATINIUNNE

msildnzasadauazasad

Tryptone (Difco, USA), Yeast extract (Difco, USA), Sodium chloride (Sigma-Aldrich,
Switzerland), Nuclease free water (Amresco, USA), 10 x TBE buffer (Invitrogen, USA),
Agarose gel (Promega, USA), Ethidium bromide (Sigma, Switzerland), SYBR® Safe DNA Gel Stain
(Invitrogen, USA), Hydrochloric acid (Carlo Erba, France), Isopropanol (Carlo Erba, France),
Nucleospin® Tissue (Macherey-Nagel, Germany), DNA Extractor Kit (Wako, Japan), Fast Start
Taq DNA Polymerase kit (Roche Diagnostics GmbH, Germany)

wA3asiia

Thermal Cycler (Biorad, USA), Dry Bath Incubator (Major Science, Taiwan), Power
Supply (Biorad, USA), UV Transilluminator with digital camera (Spectronics Corporation, USA),
Microcentrifuge (Labnet, USA), Agarose Gel Electrophoresis (Biorad, USA), Weighing (Mettler,
USA), UV Spectrophotometer (Shimadzu, Japan)

11310384 genomic DNA 224 E. coli K-12

LWW::L?TENL%Q E. coli K-12 4 Luria Bertani (LB) medium Usznaumg tryptone 1%, yeast
extract 0.5% W sodium chloride 1%7ignvind 37 aseizaidaainu 1 Au nd@ntiuade genomic DNA
o8 Nucleospin® Tissue (Macherey-Nagel, Germany) ua21) genomic DNA AlasauUsmnaanudutu

NeNueMAdY 260 nm MaLAIae UV Spectrophotometer

msm‘%ﬂm‘i’aaziwmﬁwgﬁumwguﬁﬁm DNA Extractor Kit (Wako, Japan)
avagENedugduraINyEd 1 mg e 0.1 N HCI Usmas 100 pl uaranadidueluendis DNA
Extractor Kit (o l#1ilu template dwm3urufiisen PCR

nmsaammsludlaudiduazas E. coli K-12 #1875 PCR

PCR primers aanuuusIaInarInuiiinalalneduas O-antigen gene (rfb) cluster”
Usenaumie K12IS-L 5°-CGCGATGGAAGATGCTCTGTA-3> (nt293-313 on IS5) uaz Ki2-R
5’~ATCCTGCGCACCAATCAACAA-3’ (nt 508-488 on orf264) t@38x PCR mixture U331a35 50 pl
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Residual host cell DNA in biotechnological drugs Rassadaphorn Kongmoung and Boontarika Boonyapiwat

Tu microcentrifuge tube 241® 0.2 ml %ﬁﬂisﬂaué’mﬁa 1 x reaction buffer (50 mM Tris/HCI, 10 mM KCl,
smM (NH,) ,SO,, pH 8.3), deoxyribonucleotide triphosphate (ANTP) #iiaas 200 uM, MgCl, 1.5 mM
ez Tag DNA Polymerase 2.5 U duisen auaiiiuras Fast Start Taq DNA Polymerase kit (Roche
Diagnostics GmbH, Germany) primer K12IS-L waz K12-R 8&9az 0.2 UM DNA template uaz
nuclease free water mnﬁ?uﬁmuﬂ‘[ﬂmmmﬂ%m thermal cycler Lﬁmﬁuﬁwmuﬁtﬁmaé’qﬁy A0 1 50uM 95.0C
WU 4 7 waz 30 59UR 94.0°C 1M 30 W, 60.0°C W 30 I, 72.0°C WU 1.5 W MudE
1 50Ut 72.0°C 1w 2 il wdhWEuR 4.0°C lumahu{a3en PCR nnasadasil positive control
%QL‘TJu genomic DNA 284 E. coli K-12 U332 100 pg (L negative control ‘?;ﬁ t{lu nuclease free water
Lﬁ'aLﬂunwsﬂszﬁuqmmwmimaau waaaSauUfAsen PCR 1¢le PCR product 2110 970 base pairs
(bp) #1 PCR product ﬁlﬁmmaﬁmeﬁwumﬂ”wmsﬁw gel electrophoresis laald agarose gel
ANNENTU 1.0% 1 1 x TBE buffer anashumuluih 100 Thad wnuiszana 1 5 wsudfisumnevasuau
PCR product #lafu 100 bp DNA ladder (Promega, USA) #alsznaudisdiutezua 1,500, 1,000,
900, 800, 700, 600, 500, 400, 300, 200 L&z 100 bp

= t4 oy = S J S v v a a J v a oy
ms‘dssmummgﬂmamamﬁm)wmLautaﬂmﬂaumnmiaatmmuiumawgamlamygwﬂmmﬁ PCR

MINAFTDUANNYNABNUDIITADUAN genomic DNA 2a3 E. coli K-12 Massnduasasluluen
BuyduYRINY Y Wz@ag YN I lunsAnwasatiasialinundmslud ouresdduennizas
[ YRR a a o a S Y v PN . ¥ Y a o
Wi endugdursanyednlglumsnesdaundamnnnugasiiniiugie E. coli K-12 lainanngndniigmu
2 918 @9 A uaz B ennngudn A ldnesauride d09ieaein1snsainssd anudine anNgnaes
ANNUNUEN wazANNAINY dauenNNEuEe B ldnadaumndaanuanmzinny

ANNNAYINITNTINIATILY (Detection Limit)

10383 genomic DNA wa E. coli K-12 Tvlanadugiu 10 ng/ul, 1 ng/pl, 100 pg/ul, 10 pg/ul
waz 1 pg/ul WnddueudazeNNENTulzINes 1 pl adluneendugdureanyed 1 mg Hazansagly
0.1 N HCI ¥31a5 100 ul usiiumsaamuauapsuMsanedadulaais DNA Extractor Kit 27n1uih
a g P v PR Y ac
fouaniane laaiinauaeis PCR

ANNIINE (Specificity) wivaaniily 2 anwae
- wowasEeWugdeuazuuaiiGeaiady
1®38) genomic DNA 284 E. coli K-12, E. coli ATCC 8739 waz S. aureus ATCC 6538
Aty 100 pg/ul WWndiBuezandoudazaeiuguiings 1 ul adlumsendugdurasuyud 1 mg
%qazawﬂagﬂu 0.1 N HCI U51na5 100 pl udaaniflumsdamutunaumsaniodisuteais DNA Extractor
Kit niwhiduedianaldnuissunudeis PCR
- wawesdnUstnauBunfeTatumse s
10383 genomic DNA 283 E. coli K-12 anudNgy 100 pg/ul avlussendugduvaanyud
NNEWAN 2 18 (A way B) 1 mg Fazaeaglu 0.1 N HCI Y3103 100 pl udrdiiiumsaiodiduaiiag
Tugnuaz 0.1 N HCI damusunaumsanadisuadis DNA Extractor Kit :niiushaduadianalaanuis
N5 PCR
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ANGNHY (Accuracy)

L@383 genomic DNA 283 E. coli K-12 aNudnzu 100 pg/pl avlutnendugauainyud 1 mg
Faazmeaglu 0.1 N HCI U311a5 100 pl 911y 3 °z§ﬂLLé’jdﬂLﬁumiGiamuﬁgumaumiaﬁ'ﬂﬁlﬁmaﬁm DNA
Extractor Kit mniuhiduaianolduniinsnugsis PCR wisuiisunansnagauiiu genomic DNA

289 E. coli K-12 @1NWNU 100 pg/ul Many PCR 1w 3 gaiiuny

ANuMUauEN (Precision) wuvaantily 2 anvae

- Repeatability

L@38N genomic DNA 284 E. coli K-12 aMMNIY 100 pg/pl avlubnendugauvasyud 1 mg
%!qazmﬂagﬂu 0.1 N HCI1 53105 100 pl U 5 qﬂu,a"adwLﬁuﬂ’liﬁiamuﬁ”'umaumsaﬁ'ﬂﬁLﬁuLa@Tw DNA
Extractor Kit mntmhddueiatolameluiudiemeniissiunudeia PCR

- Intermediate precision

10383 genomic DNA 289 E. coli K-12 anuindu 100 pg/ul avlusnendugdunanysed
1 mg %ﬁasmﬂagﬂu 0.1 N HCI Y51as 100 pl udreiiiumadamuiuaaumsadadiduadis DNA
Extractor Kit Mt ddutefiaiasnifinsninudedd PCR udsiiumsmaaudusnlasuiinaaaumaiy

aNxAInu (Robustness) miunmnagau 2 annig

~ edsudeghamiiauhramsmiannazasmsanaienzdlasasunlasiisunsuaias
thermal cycler Lﬁmﬁuﬁwmusammﬂﬁﬁ%m PCR 911 30 1iu 35 58U

- pdennEdeauUiasen PCR 1h PCR product lvh gel electrophoresis wWasuniinddau
fdutoan SYBR® Safe DNA Gel Stain (1 ethidium bromide

A1)

a v a g P S v v a a Y an
ﬂ1§'ﬂ53l“uﬂ')’la‘lgﬂmi’]\‘i?.la\‘iﬂ’limi')qcn']@laﬂulaﬂutﬂauﬂ']ﬂL“ﬁaaL91U1u61uﬂ1auegau°llaﬂugﬂﬂﬂ’)ﬂ’]ﬁ PCR

ANV AVDINITATINILATIEH

NnmMsasrammsduiiaupes DNA 90 E. coli K-12 luendugduvasnyudanads PCR wuh
mmﬁuegauwamgwﬁﬁﬁﬁtﬁmawaq E. coli K-12 Yuiilouanudadu 10 ng/mg, 1 ng/mg, 100 pg/mg
waz 10 pg/mg Winauuinlegasranuwoyu PCR product 2106 970bp @utdadny positive control 211
sosuoudiuaiihetuiulddanuuasienuuandeiumainsinaueasdiduaiivuilou dwmiuwendugdu
waqwm‘fﬁﬁﬁﬁmawm E. coli K-12 Uuiilouanudadu 1 pg/mg Winafuuingudiensy uduouzes
PCR product tinduiinlaifamy dw negative control Wiwalluau #s livnnghiluovrasiiduiela
Wazu (Mwii 1) @35 PCR fiannlunssiisinsansammstudiowastiduonn E. coli K-12

Tuendugdurasnyudanudndumingn 10 pg/mg (MW 1)

NIAINININNANFATNIUNNE 7o,
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1,000 bp

900 bp

2N 1 FANNAYBINMIATIIATIEH

Lane M : 100 bp DNA ladder

Lane 1 : PCR product 229gn8ugauzasnyudnimsuuilauain host cell DNA 10 ng/mg

Lane 2 : PCR product 284enaugaunaays fisimsuudauan host cell DNA 1 ng/mg

el

Lane 4 : PCR product 284enaugauuaaayudi

i
v

Lane 3 : PCR product 284enduzausessyy fisimsUuiiauann host cell DNA 100 pg/mg
fimsuuiiouann host cell DNA 10 pg/mg
v

Lane 5 : PCR product 284enaugaunasays fisimsuudlauan host cell DNA 1 pg/mg
Lane 6 : Positive control

Lane 7 : Negative control

AN NN

mnmimnmmsﬂuLﬁauﬂaqﬁLSuLaa1ﬂL§a E. coli K-12, E. coli ATCC 8739 waz S. aureus
ATCC 6538 lusndugaupesnyudeanzis PCR wuhiwzmeniimastuidavsasdiduienn E. coli K-12
whiiuilwiaduun wu PCR product 2110 970 bp LAULHE positive control dumsenfiimsiuiioues
Adue N E. coli ATCC 8739 war S. aureus ATCC 6538 Minatiluauidutdennu negative control

(MWNH 2)

1,000 bp

900 bp

MU 2 AN laamsnadaunuwuaiiiss 3 g

m T NIASATHINENAFATNISUNNE
I pps o o a
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Lane M : 100 bp ladder

Lane 1 : PCR product 2avendugduzaanysdniimsuuiaunndibueas E. coli K-12

P

Lane 2 : PCR product #e4en8ugaueainyuein

b 2

msUuilaunndduiawas E. coli ATCC 8739

ol et

Lane 3 : PCR product waqmﬁusgﬁuwamqw‘wumiﬂmﬂwaumnﬁlﬁmawm S.aureus ATCC 6538
Lane 4 : PCR product NNABUDVEN E. coli K-12 (Positive control)

Lane 5 : PCR product NNABUBVEY E. coli ATCC 8739

Laneé : PCR product NAABUBYBY S. aureus ATCC 6538

Lane 7 : Negative control

dwumsnagaumsluilourasdduenn E. coli K-12 Tugndugdusasnysdnnguda 2 e
wuhrananeiuun @533y PCR product 2116 970 bp BULfienu positive control §IUHaNMIMATDY
0.1 N HCI Bl diluent theasaemsennwundluauudedny negative control (Mwh 3)

1,000 bp

900 bp

AN 3 anune lagmsnaaauluanmisniaiu

Usenauludmpeanuanaeany

Lane M : 100 bp ladder

Lane 1 : PCR product 284eN8UZauaaanysdnnguan A fifimavudiouan host cell DNA
Lane 2 : PCR product 289eN8ugauaaaayudnninan B fifimsuuilauann host cell DNA
Lane 3 : PCR product 284en8uzauaasuysdnngnan A

Lane 4 : PCR product 2a4endugauzasnyudnngian B

Lane 5 : PCR product 924 0.1 N HCI

Lane 6 : Positive control

Lane 7 : Negative control

ANNYNADY
msamammsduilaunndidueves E. coli K-12 lusndugduresnysdne 3 galvuauin
WULHBINU positive control N4 3 (g Taaasyany PCR product 2110 970 bp &IU negative control
99 NNULAULBIRDULD LA ) (MWD 4)
NIAINININN TSN IUNNE 7o,
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1,000 bp

900 bp

AN 4 ANNYNGBN

Lane M : 100 bp ladder

Lane 1, 2 uaz 3: PCR product “na\‘tznSusgﬁmlamqvﬁﬁﬁmsﬂm"ﬁaumﬂ host cell DNA
Lane 4, 5 uaz 6: PCR product 2849 host cell DNA (Positive control)

Lane 7 : Negative control

ANMNULNUEN
P4 oo . a a o ¥

msaammsduiouanndiduevas E. coli K-12 lusndugdurasnywdlaanisiiimely
L = [ 3 v < <~ [ 3 T = o
Tudenie mMvNe 5 40 lkaduunmiauiunaivue @57awu PCR product 2110 970 bp @utdiennu

o . ] . v I ] o< a ]
positive control 811 negative control Tvinatuau asraldnuwaudduala g (M 5) dumsasiam
& a & . a a 1 [ v v & [

msduaunnddueres E. coli K-12 lusndugduzassysdlosmanadaudiunuilvuamiauny
fa endiimsvuiaunndiduees E. coli K-12 uag positive control Tit@uan asiawyu PCR product

2110 970 bp U negative control Tvinatiuau asrlinuwavdduala g (Mwi 6)

M 1 2 3 4 5 6 7

1,000 bp

900 bp

NN 5 aNNuNUENLUY Repeatability

Lane M : 100 bp ladder

el

Lane 1, 2, 3, 4 48z 5: PCR product 289gn8ugduuaayudfniimsuuiauan host cell DNA ihmsnagauluiudeiny
Lane 6 : Positive control

Lane 7 : Negative control

NI InNININENENFNINIUNWNE
U 56 atui 2 wwey - dgueu 2557
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s & a a Ny o 7 P o a P
ﬂLauLaﬂuLﬂauq’]ﬂ host cell luﬂjﬂwamiﬂﬂLWﬂIuIaﬂﬁjﬂ']W BN PNLNEN LLagufy"?/liﬂ'] uﬁym’].ﬂ GNU

1,000 bp

900 bp

MNN 6 ANNULNUELUU Intermediate precision

Lane M : 100 bp ladder

Lane 1 : PCR product waqmaugﬁuwamqwa‘fﬁﬁmsﬂmﬁaumn host cell DNA naaauiuf 1
Lane 2 : Positive control na@auiud 1

Lane 3 : Negative control naFUIuR 1

Lane 4 : PCR product #84enaugiauaninyw fisimstuiioun host cell DNA nadeuuil 2
Lane 5 : Positive control na@auiufl 2

Lane 6 : Negative control wmaau‘?u‘?i 2

AINEINY

MatnUsaUEaIMsU{A3en PCR 10 30 sau tlu 35 sau sansaasammsidudauan

o g . a a 7 (a 3 Ve P a PRI '
ALRULAYAN E. coli K-12 1u8‘1au‘gau?lENJJ‘lé’lelEl‘lJ’iﬂJ‘lfMGl‘]E!Gllﬂﬂq 1 pg/mg ‘ZiﬂLﬂuﬂ’iN‘lmﬂm‘lﬂ’J’lﬂ‘l’iﬂi’Jﬁl

Toansvnjiiasen 30 58U wu PCR product 2u1@nu positive control @a 970 bp wau PCR product

ypamsUuauannddueysina 1 pg/mg uledaau d1uway PCR product 289msvuilauandduie

YSinadu 9 Miieduazminannnimsmufisen PCR 30 90U & negative control lvnaiuauasia

Tawuwaudduala q (mwi 7)

1,000 bp

900 bp

MWD 7 aNNAINUEBININUAAEN PCR 35 58U
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Lane M : 100 bp DNA ladder
Lane 1 : PCR product 2839en8ugauuainyud Asimsuudiowan host cell DNA 10 ng/mg

!
ol

Lane 2 : PCR product 284endugauyaanyudninsvuidauain host cell DNA 1 ng/mg

]
=~

i
Lane 3 : PCR product zasendugauzaanysgnimsvuiauain host cell DNA 100 pg/mg
Y

v

Lane 4 : PCR product #asendugauuasnysgnimsvuiauain host cell DNA 10 pg/mg

a
ol

Lane 5 : PCR product 289en8ugausaanyudninisyuidauain host cell DNA 1 pg/mg

Lane 6 : Positive control

Lane 7 : Negative control

msasuriinddouitonsiaaou PCR product file wuihmsldddanna SYBR® Safe DNA
Gel Stain uaz ethidium bromide TWuawmiiaufu fa mdugdusasuyudiinsluiioudBuazas
E. coli K-12 wag positive control wuttou PCR product 2119 970 bp §31 negative control Tvinadluau
Saiuaneafufadfitindu Fvaeuau PCR product Adandis SYBR® Safe DNA Gel Stain 9:6indiden

dudrasunou PCR product Nfauae ethidium bromide az@addn (M 8)

A B

MA 8 ANuAIMLIBIESax DNA 5219 SYBR®Safe DNA Gel Stain (A) uaz ethidium bromide (B)

Lane M : 100 bp ladder

ol o

Al &
Lane 1 : PCR product 2asgndugausasayrdniinmsduiausas host cell DNA
Lane 2 : Positive control

Lane 3 : Negative control

-, MININTNINENMFASMIUNNG
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s & a a Ny o 7 P o a P
ﬂLauLaﬂuLﬂauﬂ’]ﬂ host cell luﬂjﬂwamiﬂﬂLWﬂIuIaﬂﬁjﬂ']W BN PNLNEN LLazufy"‘M’im qﬁym’].ﬂ GNU

a o
AU

Tunssunumandamlaglfmaluladiimudasimahuadiithunmnsdemdondn tialiing
shalusiuiidasmslulinaivisane deuilazihiniliuansiiiamiaduitlidasmsaanly fduaan
wadthunaianan prokaryote, eukaryote, cell culture uaziagay q fiimsUuilausnfuwdnsamien
i iifensddafioamatudeld faudhdluinenuhddueivuiauszdimadadouy s
udfimsnsnuemanuaaidadmnamudludainaass mstudlaudiBuennesdiinhuidudashms
asndau mannamaduenneadiihuiiluiiouluandugduussuypddeis PCR asildlummedey
WUy limit test Tasmuuaunamstudiovaesdiduenn E. coli K-12 Tuendugduzeanyudiluny
100 pg/mg WnawimwuamasTuiauzgiTadannnuiinumstuiaueasiiBuamuil US FDA uas
EMEA leuusihly danasiidfienudunanihoss WHO

maaeniateendugdurasuysdiiaaiadiBuinowhliufAse PCR e commercial kit
(DNA Extractor kit, Wako Chemicals) a1dgnann15M91u2ed chaotrope (sodium iodide) wag
detergent (sodium N-lauroyl sarcosinate) M GLDULBULENBBAINEN mﬂﬁ?uﬁLﬁmmmﬁmmsmﬂmzﬂau
90NV glycogen ﬁaaj’lu isopropanol ({19431 commercial kit #fiaiigsnsaanaaidueUnanias
T@dad recovery gaiiv 80 - 120" Fumnzdmiuadsnmataiaonamiiduetudaulumniiuia
nnmaluladdrmminnniismsatadiduedis phenol was chloroform Fuihdsilamlvlunuandrinen
(molecular biology) Aiie recovery o

38 PCR finannessilienudnzdawadidnhuilosn primer giflfiisansdidualul fizn
PCR tlaanuuusnnnuinuaauinedlandiifianuiimeda E. coli K-12 oo primer ¢iildgnihanld
Tumsiignilendnuaiifa E. coli K-12 iiaUszifiuvanutaaasaluias fidmeduiugimnssuemans?
matudiouzesdiduean E. coli ATCC 8739 Fuifludununas E. coli mewugauuas S. aureus ATCC
6538 Hufudunmasdounsunnlisansoiiuzenslos primer gilld fasfifinFnaudiduozauaiiGs
Mseswiiadenangads 100 ng Adelimaaudmdniumstuduhiziianuiimeguasiizauild
primer @BNULUUNNN 16S ribosomal DNA 289 E. coli liflenusmzaswasianthu E. coli K-12
Wiz E. coli inanawugasanansoiiaumediduauinaildod

Ujn3en PCR iﬂuﬂﬁﬁ%mtwu hot start PCR #aziianauanaean PCR wuusssnem
ﬁi’mqﬂszmﬁlﬁai’ﬂmﬁummﬁﬂ PCR product #iia laidnng FhennMIMa primer ENAUSBUNNNWLUY
TaisnumelugrGuauresljase Faumsidenld Fast start Tag DNA polymerase @uflu DNA
polymerase Miimstiin blocking group ﬁlﬁwumm%au%’uagi%ﬁﬂﬁ' DNA polymerase laigansasau
T@luzrausn aunhazimsiiisgamaiiluvaaanaassgsluil 95°C aulw blocking group gnadasenly
u&2 DNA polymerase 39azdansanaule ﬁaam@;ifﬂﬁﬁ%m PCR fitinasiianusimzuaszUszansmn
fastulanc?

naanninUfnsen PCR [§%25uLdh PCR product 3na5138aunalagmsvh gel electrophoresis
Tumsanwiildddan SYBR®Safe DNA gel uny ethidium bromide tiin321ndtan SYBR® Safe
DNA gel (Judyila fluorescent dye finnuilasassuazanuligini ethidium bromide”®

MNLNIVNMINAFTDUANNYNABIBNITMInadauas@aluludumniednna (limit test) 2os
nFeulammuaansuzamziien 2 dnwae As Jadnareimsanaienzitazanunumnz” mmedau

NIANIATNINNENFASMTUNNE
ayal o o a [
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anildamiumsnadeudnsasnmaiimdnluinds anuwiui anugndasuazanuamudaiiaii
Foyaatuayuhdmaanamaiduetudeuiienumnzanlumanluliass Bilmmnsaaamddue
2N E. coli K-12 *?iﬂm'ﬁaﬂumﬁusgﬁuwmwﬂﬁﬁNﬁmﬁnnmaé E. coliK-12 Wﬂ%mmﬁwqﬂﬁq 10 pg/mg®
fomuiume anuwsiugh anugndasuazanuasmuiulionunasyiuzesendeu aeslsiandsiduiu
58 PCR wuueatdiss (Conventional PCR) dafidadnaagvaralszns wu limansaemasaulsnadbue
Eudu wasFinadiduely PCR product 1¢ dagtiuldfimalulad real-time PCR #azaninsonsiam
Usinadiduald hiimaimeiiefinszgndldlumsanammaludsusasdifuennmadisniu
Tugnfiudannmalulagmeimuugr®™ ® wmaila real-time PCR favandeia3ad thermal cycler e
fignaanuuuaniilasasiumahauillesams luawnaennanusildnnmsinnluefiiasianndasan

dmsuaamUsinaadueludaunnmasiihulusnnuaannmaluladmezinwes real-time PCR
L8
Tagald

a5

9

v a v A <& oS AR a a d a
laUszifivanugndawsdismsanammstudeaudidueveagasiinhuluendugduiindaan
s P . | act Ao o o a P ° 1o v
waduuaiise E. coli K-12 WuiTisiidoningaiminsiainszd anuaim: anuuaiug) anugnead
I & ~ o ¥ & amndad o a ' < v
wazanuanuduluamunasinaspueesendeu Bnnathisniizunsuaiiiumshe d:0n 930151 Tdom
o a v o v = & acd = o .
aliumsnasauuaazamely 1 Tu Jadisnmanzaslumsasammsiudeuvesdiduenn E. coli
K-12 lusndugdueaanysdnnaonnigadainanluvasljians

Anenssndszna

YpYaUA 6. 05.3uNsLiey Fanl Medngatiine euzndrmaas aminnasniioa nlienu
ALY E. coli K-12 wazwarauamuiem Eli Lilly (Uszmdlng) 116 uasu3sm Sanofi-Aventis
Deutschland (Uszndlng) 9 dldanueyanzdiendugduusayed smsumsdnmluasail

G ARGARNEY!
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Detection of Residual Host Cell DNA in
Biotechnological Drugs

Rassadaphorn Kongmoung and Boontarika Boonyapiwat
Bureau of Drug and Narcotic, Department of Medical Sciences, Tiwanond Road, Nonthaburi, 11000,
Thailand.

ABSTRACT Escherichia coli K-12 strains have been frequently used as host strain for the manufacture
of recombinant proteins intended for human therapeutic use. Residual host cell DNA is an important
impurity that should be eliminated during the downstream process. Therefore, the amount of residual
host cell DNA in the drug substance is limited. The analytical method for detection of host cell DNA in
biotechnological drug should be rapid, specific and sensitive. In this study, the Polymerase Chain Reaction
(PCR) technique was developed and validated to detect residual E. coli K-12 host cell DNA in human
insulin. The results demonstrated that detection limit, specificity, accuracy, precision and robustness
were acceptable to the ASEAN Analytical Guideline. All of steps including the sample preparation, the PCR
reaction and the sample analysis can be performed within 1 day. It is concluded that the PCR method

is suitable for detection of residual E. coli K-12 host cell DNA in the human insulin substance.

Keyword : residual host cell DNA, E. coli K-12, PCR, human insulin
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NISAAMFUININE
SIKIUNIFBUNAUAINIAITZIULATAIEIIIAING

UseiBny (ugde  wazsmems lwena
sninNauszinIaNliaunng nsuInenmansmsunng auuaNUUT WuUNY3 11000

undntda msdauliisuiaiasinafidueaiesl fiansfiinasunisnilddunumnannmsiuiuaded
Fdan-137 Wuawnsedsreds JedasnuSunuseddina Ambient dose equivalent (H*(10)) tiesaifien
whiu 1849.82 pSv/h Avliitisawe Sufudasiarhamnusediinduliiemaunanudaims dmsuldaau
dieuluehumsse @il 3000, 2000, 1000, 500, 300, 200, 100, 50, 30, 20, 10 WAL 5 USv/h MIIAMFUINIE
Fasadnmazmiulu Wiiidaadefimmnsouiundsuamumnuiuasmitaaiaiils iarhmhiienueuuiunm
Sednshuasnanldagamnzay naie L‘Tjuﬂ%mm%'qﬁﬁlﬁﬁﬁ'ﬂ%qﬁagjsswiw 30% 49 70% WDIANALFNLHUALN
A0 12 enuwin @ 2, 6, 12, 18, 22, 26, 32, 40, 44, 48, 54 LA 64 AT HAMTIAUSNASITTIT IR TE
NasguUuamslamusinmusad H*(10) fe 1435.89, 947.21, 496.96, 239.11, 166.71, 99.93, 53.32, 22.99,
14.40, 10.64, 5.43 Wd 3.44 uSv/h Muaeu Aeneanuliuiusu 2.0% Aszduanuidaiy 95% lagdrulvauar
sunnSaEnsahuiamaminzaushuiuldsauiiieuaiesdesed snlughumsie s pSv/h
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Establishment of Known Radiation Fields for Calibration Prachern Chettasingh and Ronnayut Phaisan

UNU
Py o [~ o v v oA a 1 v A w 1 o [ v 9 [ Yo a v o

winvdMIFdluesaaiaSdniiauaasaiuideagluedaviaszauiesiu 1diausunased

wiasganUTinasadluiuinauanssd msnenuranmsialutagiuiuliinasiddine Ambient dose
. Vo [ 4 o o U [ =] < Y
equivalent T#danwal H*(10) 1038919995980 MAMSUTANKANTIO 2 LUU ADULUUIN LaZLUUMILDY
L@39ETINENMAeMsudaINaLUUENz g umMsialaannimiled i Wy 0-3, 0-5, 0-10 USv/h
(Reudaudwdy 3, 5, 10 uSv/h) SHUATHINITATIEFNMAMSUTNHIMTIOUUUGIITEUMTIOLRE?
U 9000 USv/h ghumsiaiwudruannlaun erunsini 3000, 2000, 1000, 500, 300, 200, 100, 50, 30,
1 L4 g lﬂ' o U oY Yo = QJ U Y a 1]
20, 10 U8z 5 USv/h Aaumsldnuasiusn wissarmassddasldsumsaautiisuiuaunsadsnadaneu
[ VoA d‘l‘lw 19101 =) < J = =] (1)91 a wa v o

myawmnazituldle uazmslasumsdauiauitudszann 9 12 69 14 @ou"” el JuAMINFNINTFIU
naﬂgﬁ (Secondary Standard Dosimetry Laboratory, SSDL) §n5eduaziasasiiounng Tusns

= dl o v o lﬂ' Yo v L= | v o d- = dl' lﬂ'
msapuigumIasanasidamenldinsedlnaoy (Ssdunuan Ssdend) slinedauh (Portable gamma

= G‘Lmd = 4 3 1 o = ﬂl v dd‘ U (1)

survey meter) M3sdautiaulais 4 Sanh msmruaedavamsdauiiauluginussdnnanua™ (Deter-
mination of the calibration factor in a known radiation field) ToglFmnusadunuanannasnnsuaSea
P < U NV a a1 v a o o v @ P ' v o o
#en-137 Wuanniedonds #oaUTnmsed H*(10) Ny 1849.82 USv/h N5z8eiNaNUNEINLLN
= | a d! U L a [ dd‘d L) ) o vV =) d} o % dd‘d 1} [
398 200 udwes Tuaime FendenUsinassdniadliainsoihinldsauisueissahnasidniaumsio
o v 1 vy v & v a va v a a &2 o Y @ o U A YV 1w
Miaand 2000 USv/h la  asuvsslfudmssidinespunieni Jnludesdamanusedlvidasas
Y3mnausad H+(10) Nanansaldaauiiisughunsian 3000, 2000, 1000, 500, 300, 200, 100, 50, 30, 20, 10
waz 5 USv/h la vuiugupasmaanUinasididuniaunaeniiosidan Toalduduazninu tiiaaanay
aaUTInaSidas MvualidanUsinasednldasudisuluudazerumsia daelininded agsznina 1 lu s
div 2 Tu 3 38 30% B3 70% (WeunuanamsIaaN®

LA3a4iia
1. MIaNFNAIPUUHUANT : 600cc Type 2575C S/n 480
2. 1A3093059EINasIUURTAMS : Wellhofer Dose 1 S/n 1185
3. 1A30939ANNNAINA : Lambrecht Prazisions
4. Lﬂém’?ﬂqmm‘]ﬁ : Hygrometer Testo 608-H1
5. SINNNUNSNERTEN-137
I5aniiums

1. 5’mﬁ1gmzf'§'mazi’aqﬂ'saa%'\1§ aanuuuLasdsmazmdulng iemuaud Sadunun
TiwiSsdasnantitasiamudon mazmfivhiulusiiunsedmasunans YA 30 BUANAT NN 20
BUALNGS 817 20 LHUALNGOT WBSHUI 5 LHUALNGS (mwﬁ 1) Usenauaae FUAUNINNATIN 24 T §1IND
aaavsaUsznauld dumhaziieciladivasnuing 6 wudmies
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MsIavhanNSdhviumsaauiiau UszlBry 1w uazsogms Lwena

NN 1 neznInIamaulug NN 2 MIFAMIINAENINIATNTUUNUUIT LGN

dmsulSadunsanuaaanin wazigiudnsuldianansasied oasmnmaulviaziaasuy
aznIdN (Muh 2) Tagnsaesdiduwnuazna dusunisaanaulsnasadlilausnasdarn
ANNABINST urueznTuFUTWRENIRTE 2110 10 ufes denuwneeny 7 @ 6sil 30, 20, 10, 8,

6, 4 Laz 2 Naatums (MNN 3)

NN 3 WHUAEMEINSUaNauUSNISF

2. 190571U51N59F kerma waz H*(10) 3uau a0nUSinuSed kerma wae H*(10) 304

)
U o

AoUsinasednlifiuduasminy - mySausinasideddiiasiinaspudiiams seldsumsdenand
Fuiszansmssauiisu N, Miasadnasguends wasmiasidmnespudnds ldsumssaudisy
Nl JuamsSedanesgrulgugil National Physical Laboratory, NPL ansza1anans Usmnased
ariaiszaziennauiinsediuiniesd 200 wudwaslueime MuwaadanUsnnsed kerma
PNFNNT

N (M —Maz)k_k
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t
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AMNMeUSI ST

©

AMUSINUSITFN UV

©

mundavegmumgiiaime

AMUAUIYANNAADINA

=
Dk Dk D D Db D Db
© ©

©

AMOMNMTIN waz MU H*(10) Munaanagunms
H*(10) = hK (2)

P P . . ° v @ oo @ v o v o
\d h Ad conversion coefficient FWIUNFUANNT WAIIU 0.6616 MeV NNEINNAUATIE
FiFen-137 den 1.2 Sv/Gy
[ ° < [ a v a v a [ o a
Kan 530 MIUTUINNUTINNNET kerma (3u6u FAWNAY 1541.52 UGy/h wazansUsunm

598 H*(10) (Gueu NAwyny 1849.82 USv/h

3. AnnAUANIWNUEUAET  anuwnukuazmilFdadliaiaUinasidluudasiumsia
msauala agssning 1 lu 3 e 2 Tu 3 wda 30% B 709 iguduanagumsiagegaluudazeunmsio
masnaenumnuiuasiaiiudamnuimdulssanimaganiududu uduiuaziiisarnaulinny
Adulszanimsgandududu Sufludenihmanasss Tasiausinadidisce: 200 wudes oy
AnuNWHUAE™ Ao Taifiusiuazi, 10, 14 uar 20 fedwes IdaSinasidinde 0.5142, 0.1698, 0.1065
a2 0.0056 nC My MM FNUsEANSMsganauBudy Muunnaums

In(L,/1)
i = o ©
pb, lin Xpb
{ - o a £ A a v ' &
Wo Wy, A0 dudssAndmiganduidadunasusiunsin
= ) a U oo AY A 4 &
I, fo  enewdsinased Nhifudunzninu
= ) a U oo oA 4 &
I A AMDIUUSIIUNET NHULRUOZNINY
X 09 ANNWOURUAZN

v o a £ A a ' & o ' a o @ _ A
manlszansmsgandududuraivnzninld mnamwaslamuwhiu 0.1115 mm™ (9197 1)

=1 o a £ A a v Il <&
MITNN 1 ﬂ"lﬂuﬂixﬂqﬂﬁﬂ"ﬁ@ﬂﬂauLﬁQLauﬂa\jLLNuﬂ3ﬂj

v <& VW a o o o a £ A A v
ANVAUILRUATN ANaUSused dulszansmaganauzady
mm nC mm’’
Taifiueiunzm 0.5142 -
10 0.1698 0.1108
14 0.1065 0.1125
20 0.0056 0.1112
Aade 0.1115
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AMSAUIUAIANNAUILHUANENIE 1T AN ATV TNYDNFLN YD UM TINYDILA DLENY LASHALHE

MUSHUSIFNUNES MUIUINFNNS

In(H*(10),/(0.5R; - B))

Mpb, 1in = (4)
“’pb, lin
iila Xpp, i Ao amumnukuasmMiGeImsudaziumsio
H*(10), fa UsmnadediEudu fidwiu 1849.82 USv/h
R, Aa  MENIMIINGNFAYBIUARLEIUMNTIA
B fa  danuUsinasdiiunasiien 1.0 uSv/h
Wy P Fnlszansmaganduiadu fieh 0.1115 mm

NAaMSAUIUAANNHIILRUNENIEINTUEIUNITIO 3,000, 2,000, 1000, 500, 300, 200, 100, 50,
30, 20, 10 WAz 5 USv/h @9 1.9, 5.5, 11.7, 17.9, 22.5, 26.1, 32.4, 38.8, 43.6, 47.6, 54.8 Udt 63.5 NOALNAT
iasnnuiuazmndarmianumnipegaiies 2 fadwas MdudasdSuanumnusuazniieannmlald

F0ARBANNULHUALMNT FeazleanumnusuaenINeaaldaall 2, 6, 12, 18, 22, 26, 32, 40, 44, 48, 54 WL

64 NALNAT MUAIAU (AN 2)

M50 2 MBANUSINUSIF Air kerma 29FNNTIFUNNINMNANNAUIUHUALND

i . AMUNLHUAEM aaUSuused AN lainiuay
EUMIIA - — ' L. .
USv/h NAIUINY TFnuase Air kerma NITOUANNLBDNU
mm mm UGy/h 95% (k=2)
3,000 1.9 2 1,196.57 2.0%
2,000 5.5 6 789.34 2.0%
1,000 11.7 12 414.13 2.0%
500 17.9 18 199.26 2.0%
300 22.5 22 138.93 2.0%
200 26.1 26 83.28 2.0%
100 32.4 32 44.43 2.0%
50 38.8 40 19.16 3.0%
30 43.6 44 12.00 3.5%
20 47.6 48 8.87 4.0%
10 54.8 54 4.52 5.5%
5 63.5 64 2.86 6.0%

4. Fadimnasidmuanamnudunzin  malatiinasidaldniasdnaspuljians
SraLNIINAURLIRSIE BaTin5ed 200 wudwes luenme mueanumnuEuazmMe sl e
SaUSnasd kerma MnaNmMs (1) MuaNIMNURUaEM A Gl 1196.57, 789.34, 414.13, 199.26,
138.93, 83.28, 44.43, 19.16, 12.00, 8.87, 4.52 Waz 2.86 IUGy/h (M5nd 2) MnamsanUsinasd

H*(10) annaunis (2)
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5. NAFAUNILENIY NAFBIFBULTIEUATEIINTINTIFUNNINMETNNTENINMTY 6I1UNTT0
a8z 20 e laadiatniihinldmegeuiueiasdnassdaiiofinsuaanamsIauuu@nyeagsuuims
dl 4 a ) = 4" = a v o 4 J kd 1 1 =
nlanulnd agluanmd wedssilivanuuinzay lasdsnassdmssumlasgssning 1 lu s a2 lu s

1130 30% D4 70% YBNFENEIUNTIN

We

MEANUSINASIE H*(10) 209 u5afunuan muanuvnusiuaz fien el 1435.89, 947.21,
496.96, 239.11, 166.71, 99.93, 53.32, 22.99, 14.40, 10.64, 5.43 WAz 3.44 USv/h MUSAU NeANN
Taiuiuau® 2.0% fiszduanuEeiu 95% waznamsnagaumsldnurasmaanUsinased H*(10) fu
Lﬂ%"mﬁﬁaﬁaﬁﬁmﬂu,amNam'ﬁmLLUULﬁmawj%'uu%mi Tughums3edi 3,000, 2,000, 1,000, 500, 300,
200, 100, 50, 30, 20, 10 Waz 5 USv/h lvinamsnedau (a8l 459 —509%, 45% ~50%, 47% 529, 45%
~50%, 50% ~61%, 45% ~55%, 48% ~59%, 41% ~51%, 38% -58%, 43% —64%, 43% —65% WA 50% -85%

MUY (AN 3)

M91N 3 MaaUSINUE Ambient dose equivalent, H*(10) 284§ S9aUANNN waznamsnadaulsunm
SNENUAIANETIANNE

aanUsunased H*(10) EUMTIN aanUsunused H*(10) NaMsnaFauUSINMSIE H*(10)
USv/h USv/h WgUNUANS WgunuaLna
1,435.89 3,000 48% 45% -50%
947.21 2,000 47% 45%-50%
496.96 1,000 509 47%-529%
239.11 500 48% 45%-50%
166.71 300 56% 50%-619%
99.93 200 50% 45%-55%
53.32 100 53% 48%-59%
22.99 50 46% 41%-51%
14.40 30 48% 38%-589%
10.64 20 53% 43%-64%
5.43 10 54% 43%-65%
3.44 5 69% 50%-85%
a 4
AU

mazmisamiuludlasumsssnuuuTiuentuldsdidedae danuazeinlumsiensu wie
Usznaviulua ilesnnudazduiithuinldmnnaansaenladisauissauiies duiy dadnaniises
uJﬁ'ﬂugmiam”uﬁuﬁﬂ%'qﬁ%t%ﬂu—137 (Source holder) wizgrusasduniiiasedionglunisldau
Ussanm 3 89 4 T usasduinifiefiinnesgiidien fanuvn 0.5 fiadwes daldiusidlesnsinaan
navhliidesamwlifienuuisaiisanaiiasiauduiiio$idld dudiiiofidasvaaoenanngiuses
Fumiiinsed lludeassupusesduiiinddlmideumsidsugusasdumiiinsidrdasianaumam

NI InNININENENFNINIUNWNE
U 56 atui 2 wwey - dgueu 2557




MIAMFNNNFNMTUM I ULEU UszlBry 1w uazsogms Lwena

1 d! 1y 1 = & o Y & % ° W w o d' v o a v a1 YY ! v o A
Bﬂﬂﬂau‘ﬁ\‘lh\lﬂ\lﬂ'ﬂ&liﬁﬂﬁﬂ aﬂmﬂﬂmﬂmaqmmﬁawmxmaﬂugmsamummmoalmma RV RIGERR]
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wilawdn Nifludasanasaumsaniinasidnaumsldou dvivdeudadumihzudivasuiods
20 6 Ui azlimnasunniediise: 200 wUAWes Uszann 120 x 120 MINEURWAT §
snalnajiiieswaiiazasaunquiniaSidvauaissdhsafidunuannnaio wiuazmduiunsesiidoanuuy
Tiiyisiitadde mansofald ldmadauamavnusiuasm mansanssildhe dudads wiuaziil
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isufuanamsiagege snciugumsiod 5 uSv/h Wadanuiinmssd H*(10) agsewin 50%-85%
Falidulumuenudasms lumalfiauds masifudeddaauiioumaiigiuuimsiose Ammnsn
nsnnld lesnnaFinasiddliiumnagumsingige msmwuamusnasidunumnduiumsaoy
dieul$i 309 B9 70% isufuanaghumsiagige ldnuldadueiasdinafidununaioudnmamsia
wuuidy Fuedasdnasedununiimsusassamsiauuudiey lisuduiidesdananuidiliassvig
309 B4 709 ilaenniadeshnasiiriiaiiitumsiain e uazansauiuiumsiadaedadld mssau
iisudadanldmnuiidldnnmnuiiiaiinasidlitumanaiumsiogige sncuguudmsiivssadly

aautiisulugunsiasadngsuuinssesws msdanldmnusedliaanndasiueiunsiasadngsuusns

U

S99

GRNL

9

snuaFunusnisermauainsaihin lddmduaauiisuniasdnafidmmeildSasediaay
(Gadunuan Sidand) sliaeaauils lumanuasSinasiddiine Ambient dose equivalent (H*(10))
Tushumsiad 3000, 2000, 1000, 500, 300, 200, 100, 50, 30, 20 Az 10 USv/h MUAAY FEIUEIUMTIA
il 5 uSv/h u mnufediseriuliminsanianhinldaauion Guudgiuuimssasa

aeenssndszne

yarauRn AMAS AsNluse UnHEndSadnnamsnitay Shwsmsunugsnems sninssduas
3padlaunng dmsudaduziimnussms

@NENTDINDY

1. International Atomic Energy Agency. Calibration of radiation protection monitoring instruments,
Safety reports series no. 16. Vienna: IAEA; 2000.
2. International Atomic Energy Agency. Handbook on calibration of radiation protection monitoring
instruments, Technical reports series no. 133. Vienna: IAEA; 1971.
3. JAEA-TECDOC-1585. Measurement uncertainty: a practical guide for secondary standards dosimetry
laboratories. Vienna: IAEA; May 2008.
NIAINININN TSN IUNNE 7o,

U 56 atun 2 wney - dguneu 2557 <5



Establishment of Known Radiation Fields for Calibration Prachern Chettasingh and Ronnayut Phaisan

Establishment of Known Radiation
Fields for Calibration of Survey Meter

Prachern Chettasingh Ronnayut Phaisan
Bureau of Radiation and Medical Devices, Department of Medical Sciences, Tiwanond Road. Nonthaburi 11000
Thailand.

ABSTRACT The reference radiation fields for calibration of survey meter of the Secondary Standard
Dosimetry Laboratory (SSDL) is gamma ray from Cesium-137 radioactive source with an ambient
dose equivalent rate (H*(10)) of 1849.82 uSv/h. It is necessary to establish other dose rate to cover
measurable ranges of survey meters. These measurable ranges are as follow, 3000, 2000, 1000, 500,
300, 200, 100, 50, 30, 20, 10 and 5 USv/h. A new shielding box made of lead was designed with a special
window. The window could be shielded by different lead thickness. Thus, dose from the window could be
controlled. The appropriate dose measured by survey meter is said to be about 30% to 70 % of full scale. This
approximation gave rise to thicknesses of lead sheet in a series as follow, 2, 6, 12, 18, 22, 26, 32, 40, 44, 48,
54 and 60 millimeter. The doses were measured by working standard instrument. The results of H*(10)
were found to be 1435.89, 947.21, 496.96, 239.11, 166.71, 99.93, 53.32, 22.99, 14.40, 10.64, 5.43 and 3.44
USv/h respectively. A measurement uncertainty for calibration was estimated to be 2.0% at confident

level of 95%. It is found that gamma radiation fields are appropriate except the 5 USv/h range.

Keywords: Survey meter, gamma, Cesium, H*(10)
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The Result of Thickness to Bursting
Pressure and Bursting Volume of
Natural Latex Rubber Condoms

Wanpen Duangsawang and Supawan Chongthamawat
Bureau of Radiation and Medical Devices, Department of Medical Sciences, Tiwanond Road, Nonthaburi

11000. Thailand.

ABSTRACT The study of thickness of natural latex rubber condoms to rubber strength and elongation
was carried out by determination of bursting pressure and bursting volume. A total of 30 samples (nominal
width 52 millimetres and 52.5 millimetres) were tested to confirm compliance with the requirements of
Thai Industrial Standard (TIS) 625 B.E. 2554. Each sample was determinated the thickness by the mass
method and determinated bursting pressure and bursting volume by Air Inflation Tester. The results
showed that the bursting pressure was increased when thickness of condom increased, but thickness of
condoms did not effect to bursting volume. However bursting pressure and bursting volume of all samples
were accepted and complied with the standard. Condoms are developing to thinner condoms but safety

with quality.

Keywords : condoms, thickness, bursting pressure, bursting volume
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Study on Food Consumption Behavior
for Microbiological Risk Assessment

Pranee Nakprasit Santakit Ninudomsak and Ubonwan Rodpradit
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nontaburi 11000,
Thailand.

ABSTRACT The food consumption behavior is an important factor for microbiological risk
assessment. The questionnaire for the study on feeding behavior of infant formula milk powder was designed
in 2008 by the Bureau of Quality and Safety of Food. Data from 1,000 infant caregivers, were used for the
calculation of pathogenic exposure and could be explained for hazard identification. The results showed
that the probability for the feeding of milk powder only and milk powder with breast milk were 0.4570 and
0.2320, respectively. The frequency of feeding per day is 4, 5 and 8 times (20.45%, 17.49% and 16.48%),
respectively. The consumption behavior data, infant’s birth rate, the contamination of Bacillus cereus
in infant formula milk powder were studied with other information such as the condition of growth
and survival of B. cereus, water activity (Aw). Risk assessment or predication of illness from B. cereus
infection, more than 100 colony forming unit per gram, was 427 infants per 100,000 capita. Accordingly,
the questionnaire can be used for this risk assessment as well as be a model for other microbial risk

assessment.

Key words: Food consumption behavior, Microbiological risk assessment, infant formula milk

powder, Bacillus cereus
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The Quality of Dicloxacillin Sodium
Capsules in Thailand

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

ABSTRACT Dicloxacillin sodium belongs to the penicillin-group antibacterial drugs in the
National List of Essential Medicines. In the fiscal year 2010, a study on pharmaceutical quality of
dicloxacillin sodium capsules was conducted as a part of the project “Quality Assurance of Medicines
under the Universal Health Care Coverage Scheme”. A total of 51 samples were collected from public
hospitals nationwide and it was found that only 33 samples (64.7%) complied with the pharmacopeial
specification whereas 18 samples (35.3%) did not. In the fiscal year 2012, pharmaceutical quality of
dicloxacillin sodium capsules was re-evaluated. Bureau of Drug and Narcotic randomly collected 44
samples from public hospitals, while 50 samples were directly collected from local manufacturers by Thai
Food and Drug Administration. A total of 94 samples consisted of 57 samples of 250-mg capsules and
37 samples of 500-mg capsules manufactured by 26 manufacturers with 48 registration numbers. The
samples were evaluated according to the United States Pharmacopeia specification (USP 34) for assay, weight
variation, water and dissolution. The method was verified prior to sample testing. The results showed
that 88 samples (93.6%) complied with pharmacopeial specification. Six samples failed to comply with
the quality standard with respect to content of active ingredient, weight variation and water. All samples
tested met the requirements of the USP for dissolution. It can be concluded that most of dicloxacillin

sodium capsules available in Thailand have satisfactory pharmaceutical characteristics.

Key words : dicloxacillin sodium, quality
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