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thtLYWILloatt@llItASTLI1Vii'lLiclEnT113@llAhnill1V111LW1VIEjil+10Ej at,onin501,iu'in-nitAnilograyo 

ilprtaiHnn-15n5zm-ARLunpa.rd5tnimfinvruo gitriiaolaist.4%-mvz,h11.1,t'1791o12..n-vma.ritri-IP-mni5ei 

LAJniTwicihsErul'i 

(0)) ailfriasivtiaLlniinol#L.Inunn-JtiihInwinvillth,...A.m.i@nuig-win 

fruilu d 	1:T1.11161,915'1.1*18a1 	 LitawiLtlut@lciliiptimic ln-lzvmswa.runflu 

thtnimuni,itatnIv;nlouLia'AllA'  

(b) 611,1'4711121iliTaTiuni-)uw);InlooLi@IviE 

Llelmo @-Invi-ilthtLywilint71thzawilviu 

iThiCi@1vio 

thr,FliflEjnLi1N`U55V),nmECia`6'14 

(0) ItitiCitlaji.15-ivrai (G)) 	(b) 

0)0.0-1 r,),Tivii@ougiuvn)vitnA"EnitAnql-n9DisTr.U41:Senijc) 

vinalGvituwilla@multa-aalciri-n/nA 	 LwrlifiEnA'EnToiiTITynisitivtAtvikithzfitinn5 

ClUial,OU@ IiialUniminep@nvrChSokvd5tricuniiitekLauuvitici 

Illum-1414 (t-i-S1) 	 91-11.15tAnin5-4-,vmlnlwA' '-)unioi-IILLatim 

uivinwim;n1fli'l 



G)c). 

auvXmovii@iional4aLtuvi:11S@ 

Iiin5tiNonematruinutznen5thtnwywrib'Lgnm@CIngtiliiRyar5nmi@LLEilritl 

uar, 

oxp.b LvnlviEnA'Enlegp-vninta-miun-iriuniZnn 15 oGlunct'oi@lUiNiIonii.  

(G)) krvalviEr4n-rtslig15-rnisliaVii'unim51,11.A9tliilunchvii@i4 

n'61,7Tom#1.ti v`iin 	vi7l,t1 

(b) 

wathtlstIliut% vi@cgi-rulAWIEniuqijui@Latia5lutu viwiYortrrInn5iAliiwtinditinu mi@aLoomiu 

(cn) 

vii@n7vvroi@thtlEiti:lennw.ir, 

(4 nleiltatni7-ru@laiuwiu (G)) (b) vii'@ (0) (1uCiri-roldtun,QnT0/5-)1 

vraimultinv,antyjnAunnovh:\;:oi-oLLar,n-ITulvii5v7an-wi's 

06). filTdpio-ainginnuctanniluv 

6) if?) tmththiluran-iniplitmo4U5r,novn15 

mamotliwan-15q6iliuLL6'-AwraaTim,nt@le:fiju 

ii@Laumtgun-154LS@nlAtuqIntin'AimliaJTUItatAaniTUN'ill-rted@lqthzmuun-n 

1771ii vringivhou@itl,6iuni4C0@nlajej-rumw4r-iwiuow,v-i5t,uni5Fivi@Lau@ 

1.11151R3l b&bgn 



i-Nt1M11,41,111D4491,1 (Terms of Reference : TOR) 

PIT1LAIJI11 

mt-utIvivirriaTivat 
LvimIuTag 

lcuA'rogcur,ilLvanznoiDniIthr.rEtinivoi-mlisibli LoreDA'alvaifl-nani@ln-illtailicuivitalmnu 
tiltnaurrilvilinfii'2uatoon.lu 

Ciuuniloau 

ijat'aNtiut-i-miuunlwal4114141-1v)1A"mcirlavlitin-lvw)auk11;6171n1ILmiir,vill 
4ivi.Juk11%,ic..,1%i'mannqu711uksrqt7fin-ilil 

imipn-ilue-AvitnynA-ndonprioali 

591qUI:31414 

10.G) LAiDnamstlitinutal I.G,01urmumzoitlalnivin-15Antriv6"ncri7bnfiliarni 
cilai-Aa%iku-iftp.rtml)"altiuluifuiin-Avilurilltlitniisnoti'mnenurTu4kiL915121rilt.J1'ioli-% 

Lrialigiviiiin-17Libv-ma@ulvnu'rain-171Jiinivilu4rfri 

01. lcutunTilval'throoNntnalini 
cr.6-1 
sn.ID liiLtuywo6-iiatali 
cnsn 

rItlyil--J1n-imAViivruowraiiithrinfiLwAtmluIttn.Amiaitiluallemaywnlnuilcenml 
cn.& 13.1Liluy)flaillqn7:1144-1.ilutiticivitirj@c;Ti7111-iuumilviun'imA@IvI'Ltuplliutalviimiu 

talifluuvuLfliwthuoilouoimialnutTeuiinoil illyaitiliNilmmaiI417711-naLtuifu-n4c:14n1 

crLb ilcualiTivatilifirmfcuzpiaivi-aivralciFicurnmin-mau-iunl5Whi5" illuarrnIvivm 
fltfl 

5\0 sn.vi lt141.MOla5111.10-1145@l151.1e1Plak7.11@lillItle.lri?w;i11Junim-IFYIZLAnmevn 

laiLi7.14ilwathr..10.61:i-a.h6'1J4E11.1•11B101.J@YIEJ11114lirj1147@LOWAIYIL -1.1\SI')  
?p-nlQi5-111 -iuthr,rnmthr,riwI-1011LAnvil@iini 	 vrtrym . 
niwiltTualisuilLmallum5.1_1Itrno7mlb'LAnvint-inelfiTlii 

- 	-7: 	r 



on.e lauc,TIA'Ul@nSvitviafrn3.14wiu 

1414•41liaatLonav4uatmya.41.1rTuvidiA-.% 

cn.mo qi1U:(i@LauDeti@sreovrzo-Juuluutiv.61441111-191.1k)Ecgl6nvil@i:nif 

(Electronic Government Procurement: e - GP) iti@lmill-VtInall 
e. 7ZUZL1filill1111f111 

iii@uLnl-mL YVM. tnebcri [ItithISIL1F11.1 rim tnroGn 

e. Inzr2pinlIds:Law-1u 

Intitu GAD° 

b. l4i.11111.1111I41111 

-AC1111111.154.1'1E11 cn,&oo,000.-11-111 (0-11J6'11.1*-101111Y11,16-A1) 

tinquiliifiCii@Ol@t101111U/lawiLiniCiaivioamewurialuMou,tiolmiliAcitAulfitammiuoil 

(0-itiiaov 

I1e1b 1.1.ct T.VUYIr.L0 

„i.blyilf6,11;1 	oricl-c,:mcncno)o 

6.sri111:0-15 	 ocnivi-c:GricnaG) 

11'11LIU14$41 	http://wvvw.sru.ac.th  

qi.& E-mail 	 gpro.sru0sru.ac.th  

evisltutuCivialnl5tououut Ja15EL vtiailmT-mah 
.t@Lau@Lazia-iwi 

Farriluni5ri1litlft514t@UltiltD1411J (TOR) 

• GII.alggtort: 

• U1t.J.1,1'1910 	 nI51Jr11 

d.cn ulla-nntimuu i'fari€4 

• u-oa-nIeria 	 n553Jn15 

d.& 415.1141:19T11;11 

A 

tio 	r.40. 
• tr4519 3,13241  

• 



sibrizLb'utilcuEThwur.fivicterivsialli6ToinilangTIviuivroii-naTonFritioli ohumiumnfi 

e tiR 

Q. U91104ititriintUOTIVTtilnIurtrianolnkei 	 li;1104 

G).6) 	 (cuvette) 
vizOn5t-aqillun1155No15.74"alr1eo 

6).Ls 

6).gn 217U75niGl dsDNA 	 0.111AH5Sci5 

A"lif 

iqn3LitunloiI-J45m1v1EJLFDninf5l17n dsDNA, ssDNA, RNA uemlwaLuwriLvtiliiiu 

arm-naJuiervitA" 

&utJh'i-TiEn dye labeling
, 

LlOZ,f1-11JeltlIFil 	1A'alnrriIimg-witAuot@llmulDi 

eranwi'vrtriLltuithFitivt7n1I-YotoCTi BCA, Bradford, Lowry um; Biuret 

(colorimetric p'otein assays) vi8-7m-riliAilutalith'iciluItoll')41-nuzn-flu 
6).& 	 6,c to-6)6)00 

G).b elL1ILY7GlIfil.11E11 dsDNA *IjilAT111071.1451.110110i G.)-b,&00 

6).41F1-)11NrwialtalFryaitrnm51.1 (wavelength accuracy) iimywia-)v)LflSau ±b U1Tulucl5 

fi71LL:11161/101F1 ill.Q.17MS11.1 (wavelength reproducibility) iim-raima'1GIAll +6-.) 

m.cc ilf1111.1n-eovolutivuol (spectral bandwidth) wilriu uiluaieris 

co).6) leuriIwi'owil (detector) Ll411-1G1 G)o'sG co element CCD array Vtian'il 

0).a)6) LLV164fiitiivial (light SDurce) LtuuulliTailu@uunii (Pulsed Xenon Lamp) 

blvo t1J ..9C) 

m.awn crpfl@LI1N7V1@5 a1U7u G) 

G).Gwn.o) 	 (cPu)1:iiipurri Core 

6).6)gri.tg 	 (RAM) t1ji7atin1 a' GB 
6).Gw7isn fivi.i- uFrrai4TAA'n (Hard Drive)11i17@urrii 6) TB 

6).6-)01. i'lluLLao-Ilwa (monitor) LtilAaLtuu tu141:n:@b61 G~ct 117 

411.i7U c VI 

G).G) .G1 LPt@lfiLYINatieMni-G11 

G).0").1!) F1711.10tlgeAlit'i@EJ61 &ooX&oo dpi 
6).6)6t.g) 	 UW1.1/111171 

ia,-rt,S A roVi , ltn 	 ....Ult7)%r115.1101 G).6)& 411n,r(JIA''uttIliiitvill-i (stabilizer) 41nnu r Tuimbiji7ounll G, kvAryn% 
nilvi-krui-u microprocessor ilign1LLI-AunmiTulJltanci4 gri-t cycles 

storJ? 

"V-14:111 



A 
Lmolvrartfilnwailiitiqnsu innu 6) AIN 

b.G) ilvnINaSfnulun-millTiatthr•miolliliounii 147 ateranuw-Jullzilu USB 

mouse um; Keyboard lA 

10.1v 	 (block) lnxd 111.1 (well) iloian5ciliuutTuvaootulo 0.1D ml 

vtqli ui@ (D.& ml utru:.1-niuu 4-rtau tD 	a-armiutinFaulaiqcivtglA" 

b.o• uciattAmi5tnm9178 Peltier element 41m7ni114aEinl1 c pettier LtiiiDfl1111.1qcuvi,lii 
Lx-Iciara uatilur.41PITL@,cuvi-ji (control circuit) tiloi PT (:),00 

fl-n_fLqt-uvii,Ifiuoiat 

-6)c)& aleriLtaLiluo 

aluilotitim-r1.4UunnIA.R.Lataolcumr,,S.J (Adjustable ramping) losiilLai 0.0)-0.0 

vdaSuffialu-iii 

011.111ohqt-uvu-,IiM1v51 Gradient PCR Lorlwria.nancrilat@lvuvirjiTIA'atillliDu 

totallnInti-wolqcumatioiatani.:uuMualuatuttirTiwolLal 

cn-G,o& EvilLtat;duo 	 +G)& Dlevwdmihe 
It.r..dfi'lF1-1111kInoialtasNo1141,1,i1 (accuracy thermo block) malmLfiSvu ±0.0) 

• Pn-aintiowat@qmvit,ii (block uniformity) fiawLm•A'au ±o:n @vrimaLiluel 

omilLtaAba) 

k.Gc' rhttrur.J-IT.1401a1In91a• ilquvijill9ituoi 	alpilLtaAuf Lota-anlot1i1J5tfitFyliql 

'aldliJoULLulA'm1143.17 inth11n5Lena_m5n Lock r•11t11$1" 

• e11a15t- 9iaqamtATD1.4@FMihusfi noC aaPillRJcllRJElci toz3.11iThIglusfi o-G.)1.90 
LedaLiiEJa 

t!_,̂ .G)G) alinIMS'-aa@tif115.vilin.i.A.1,1u fAINIAVFILLat.111T:11 AjEll@lii•uflThrwi Over temperature 

013.1150d1EJIEL4101pf.illetiEl USB i1t7ll@E11117DEJ 	RiN UM', Ethernet port 

41u7ti13it7Dun1 

&00,000I1JILLnIL 

• oll.mollumuorATISn:4n-mi-ontlup_luuti GLP report 

Lotiisr% power fail 
denaturation iiia1i15cc;i1iit,iimt@InhlilL5litilliu91@L denaturation ri@ucianfilluviaLiial 

• 01L15c141141n4f11 Ty. u' Elongation time 191 
1.55LAa 

kVA 614i14 ...................... 
VaN 

t-' 



611. 	Vi 	Crig 

Gri.o) lttiVillitinlimlnifill'iviTnE ISO Classt', Class 6)00 (Fed boeE)19itivihmniniluoluu 

Ifillai'llklutarni-ikulavit 1.4@u epoxy-polyester vlialfril iituig)(1-arty-lh) 

m&oo x vibo x o-)brzio 	 x 	x 

flufiq177)1-ita4go19-inmauLaaafila 	crlo 	 (ni-11 x 	x 

mcrio x b&o x &G)c) riaSaim 6.DZSJCILIY11.41-11111ilsinfil 0.e V111-11a015 

IJILIIAII.V1171tY1Winmr.ani4%A TUG) Hardened Ilia Laminated ilA'f11.1t1Jta-W1L'Ell 

a-la_rnoLgolniterruamou-alluau- 5-111ii'cri-agnia@lni 

cr.& Ittrunl@ID-in-49 thrmatAcm 

• rdwrilmitrm (Pre-fitter) tuiollilkurri 0,0xcnoxcr, 	'.11.1.1u1.1117@tdn--1 

01.t.10 aiunwl@lrr-witi:ci) NEPA Filter 4-iintt 6) No 	 eGt.eGG,'0/0 

a.cn11.1F15€1J 

5tviai@Lcri@iahali (Motor/blower system) 011.11IfItGILIIEJMT11.11,1011111E1114@d1Z7111.117.11 

bluaLcil@inhaL 

oiv-o.et +/- 0% 

611.61 	 P1,8 

6)1..61 	 ULtri 

- 

- cr 1th 	low speed, medium 

speed Lot' high speed 

- 111.1 	viaavilyMvatloond 

- 	 vaaArl uv 

- i'111,Sanri-iT-CaVuii,lviDlnilLowNtila@utomm (Mode) 

- 

• imurimwatC1q1 LCD erar-iloLg@nuavoFi-pi-14.1 AVI 

- 01"WrilLlq-Ja11111E1114 (vertical airflow velocity) 

- ii'lliiln.-15171-11-natalralajunI81 (Fitter used time) 

- 

- 

- 

- Icon an-rut.niI1114-111/1@li.Flii@l 	liiDLP-11DNnaflkm password, LriUtv0q15 

L.C1NLSEASiau, Lilmtuttlaaflriuvii'Llil-ru,LNC1111 

- ilantuaonlqn15141-nem4aiLmai (Filter Life Bar) - 	 !'-"si.  "L5114115.41"  
• 

olu-i5nr-i-muolvTes-hu (Password) VelDID1rTtiqiitiljlrlEni_la.`trilllAjt, 
	rIIIIJS111 

. -i!.;t117 
ttrJA 

--'•:.motsif111 



cn.G 

cri.e.0) 	 (Downfiow alarm) 

Eillttitv- alvtititaLriunsal (vertical filter life expires) 

(Downflow sensor error) 

qt-uvirtiiit3L-miftlitiilltaraillniii (Work area temperature error) 

61-.Q0 Eivavvilvi UV ?i-ivi'vsilkn-mlufl vaaoar,liiliEtirrl 	 viau 

cr.G)G) 	 blvo - 	VOY1 &o Ni 

cr..6)b 	illnu a 71 
cr.acr EIA@TatillSIGI'lAYNI1 (Stabilizer) tunv1l1i1:1Dun'i1 G") kVA 41Anu tpl 

No5l.11.11,111%101.illeit'LLII731 l 	Ntm 

61.1-rt4 

LULLFII@ILLUilMrl'Uqn=1 Lititi DNA Lot RNA LlIALLIJ711D1401DLIJ111.1nu Agarose gel 

electrophoresis 

Q.o).lo 717 Electrodes wSviv-v) platinum uiqvit GGtG% 

• rlIttiti Electrical Safety l3Ja.191Ltn11 lid rA"-mtams7iffnuil@Lrfi@n5tualri411 

• allmodimma.tru-wiitiviol (ni-oxty-n) 6)oxd uar, Q0X0)0 Linglagin 

• 011.115EITLA@ElAbilll3i G)-G)oo Gi2tj-11 (4s11.2011iTUTULLatti:irti0114) 

moo 

• liStflOIA-IEJ UV Tray tuN Goxd Ltfu4111J415 `011-101 aoxao ltIALIJCIII Sample combs 

& tfi-lOd'll Loading Guides ltazite) Dams ??'I'VilN5111,G1IEJIMfl 

cc: 	
V 

a

• 0 

Jv lF11@lItILatansio -t.nu 

ilau-i5nailqvinnIi-rucurArtiLLaa 

louranloolitanaoluvaLon (gel running) ikab 

ijl.diF.Joviv;mtuniw.7-itur,:runlrann-w-on-m46E 

• ?11.11505@l'T'UlNaW111 	Laa 	 (handcast gels) VII@ 	Lacy 

gwitLaaehL1911 (commercial precast gels) 

• uc.iunuan (Plain glass plates) firci-Ai,ikzathltn-nolan-naimaoiimilocli 

LaJt IlLE-110Larioillfilanmti.1F1711.1111411JENPA (colour coded) 

3qviti'aJar, v‘t.G 

a:AD.bl.tiriuut.iLfltil.1-)F (n-7-11 x tn-)) 6)0x6)0 	uar x6)o Ltvilual 

• 3i3=17f151tiviiml@i (Tank) aullm.mNi'lvayl@ilalurfi to&9-6),LoReqiipSisrq„,i7,,51,..m.mniT  

• Oilmt-ilimiuriut@fl8.-ili711 (Precast gel) 1Gl 0114 IDGelm", Nos1-42*, a 	̀, 

.W01  311,x1  
a:, Thermo Precise Pierce Protein Gel ltJumlu :T14 



• vanla run cii-Jati-olkiinap) 	 (Ivo 

coo-Lvb&v 

• ailnID run;1'- e.Jf.111'.GIG)-'c 46'111.11 (Standard run time for SDS-PAGE) 

• Onle,:tiltn@u 

- Plain glass plate 	 (ni-o x am) 5,0x5)0 

4-nnu 

- Notched glass plate givivaibintr•hmattnot (hiiuti-n) moxG)0 LtUFALINIS 

4-11J711 LaiL 

- Spacer vruilliaun-ii flaSuAI 

- Sample combs 1,11411,1iU@tin'il iJaSaim 	 G)lD 

a14_ i au 

- Casting upstand 	G.) 

1fi5@l1unItuala$1 41u-n4 Lmt@l 

a'.0).5) LtUADT6bnuL.Arlil1el1v5tmu Electrophoresis YilLLIALLatuvAin 

aliLcuLa 

• EvilcRaunlr.Jawn LCD-TFT Tu1i13:117Du6-1 

t outputs Vii@LIF% 

&-moo twg iiltfiyi1Jati.guAG1F15lar.5) bag 

SHUnItlallY01101LWi 5)-Ooo ilaaLaLmJi 1.1itiF1matLguollo1F4lar, iia%@Lutli 

mcto -Teng uani5vfi1144lar, lcui 

• 011.11IDLS'ajvii Voltage, Current not Power FIJYILGI (Constant voltages, constant 

currents and constant power) 

• a-anIcAnaikwi ithivi@oiDLii 
r. 	 , 

	

aramovollhufmig"atiiniati 	Ithunu uaterar-15aciAlti5unniuvu Multi-Step 

4'1 `t.TUVIDL 

• D'illflt@TD8nLafilleranlcrnlii@uriuWi (Stack ability) 

• illztrtAluqualn Microprocessor controller 

• ihtuverma-lownsi (Leakage detect) viatairiuniwijawiD (No Load detect) 

7uiiIiiInull@lriu Over temperature lWr, Over load 

• 1Jn- 5P15. ininiTtitlfuLni51ifJ1un5tviul% (Sudden loaactiangref.dIktedtion) 
1110A  ii- _JA'nuar sockets iln15111Juinu 

	

automa:c crossover •ualfi-rwrillc;fn6uatnItualvill11 (AO* 	rrent 

with automatic crossover) 	
1111 

.cri).G)b Lilarml constant mode IrulAttlivriwir-acriDibjtil mi91VtlYiv4111 -itAA' 



riltut 

t4S,Avin'709,4 @li%lti ABS faceplate 

CE 

qtlmdJii.ILmnn,.1@tiautil power supply 

-1t4.1t1 &) 101 

17(1'It1 411J111 .te 

e. LAII@AuLvilultttrufnufpiqn.lvirjillt4 411']U o Lfiiiesi 

• Sh.4vit@AuaritiltnImTuf;Lqt-uvr11J 

• lf1I811.11.11410111EJ12(111.4.1111M1 (q1 x 	x nico) limb x eme x bdo 1JS131V15 rmilLTJorAl 

woe 

e.cri fi7uF111n-milynAcJbutyul11IF1511J514ioltai 

ithunu 

.ca 11N1Jn~e7?In1J15nllc~G1JYY15'.1J1GD531nJ`~ loiDdllt7au 

• F711115-MU (Speed) viafhLolLwitilvfiFiutinail (RCF) 

• qt-uvr,S., 

• 1701 (Time field/ runt me) 

&.T.1.4111E110111.1D117(11.J:147b117111illU 

&..b Soft start v 	Scft stop vilD short run 

&.& 011.115L1filVIIJG1fnillli)1EJ (Speed) 4turrnuLvtuliAtethl boo til Qt,000 5@t1DiD11-111 
101£11..51J41410:: G.)00 rpm uatfilu.51L'Aulvtlitiutina -il (RCF) 	 G)b,boo x g USUoia 
flflar. moxg (411.11TURiCA41E11,101.t) 

alarnna.l juuPi-iFiya..Illau (Speed) 	 (RCF) 

(t.0 5:1.11JITUL4@tiltUti.IVI maintenance free brushless drive motor 

co lu-Si nJ Gct 1.4-117iIiiu&flor. 7U1YI UOL'011.1110 
afAuLaJalLw-pticutLffi'alvilliul9i 

onnIcj@nuuuucii@vtial (Continuous) uatuvutimal (Short run) eilvi'vn-ilyTillulu 
IL'EJL'l701A"1.41 

	  nnurnur i; 
ct.mo 	 -G,c) @IPI'lltOliitgl 61L-11141-j1i01 	 c\-4* 

(\6VJ.-- 	4:117 &.mG) 1:11..11A-7-1M1L1111;gelIli-IM11.1liiLitlim_JOUG101I CFC 	 ac4311 radi 
ct.mtv inIJILLn7Loq)qcwijiiiiitiltSialuoi--jul (Precool) ligimi'vtvtiviutiun@unill,ilitAil 	.L5 

r.' 



&.0)Q1.0 Vlii0snr,011J110111'11TU1V11:1DCMT1401.11/1 LlOrAt013.115nLiJoc.1-1LfltDAAViavivte) 

1,110.J 

nuTILT_Jvic,liLiolci-nztuu9rau ttur,Lfit@IfilAW-11114 	 Lotaqi 

FrnLaw., 

&.G)Q-Lcri fiwutLijk -in:1:711Ylk 

firtitcnI- a?t.FrrialotInFroalLFItal IMJItleTILE1OlinHiLi-I4uLtu5via (error 

coces)@d-m7ai A111 

- St111.1f1-11141111.70101(11 (System error) 

- fri11.11I-4@vilmJnFi (Speedometer error) 

- 	 (Motor error) 

- qa.orjNorl_lni;i (Temperature error) 

- rm5A'Qt-1J"1t-ufloitn51 (Communication error) 

&.Gwr.cri WilY11,41 	 linAa 

.G)G.r.ci.':ir4Soilrl'ul@l1.11G17.111.,;11'1.1U ISO cooG) um; ISOowri& (LLIARBnai) 

11kt_ln5v-IIJItn@tG14 

- fixed angle rotor mi'mr...1-1N 1/1nG1r1uvamimamt'1q1 G).&its.0 

13Z@Ln7i 	 G),000 

G)b,boo x g 4.-rou G) RJGI 

- (stabilizer) ill.r711 	v1 to.,rwillili@un--1 G., kVA 

n1514-11-rukti microprocessor iiilfl711.1t1111.V11IlliiJIJI:11.11f1J en-& cycles 

b. VIChEL11-111M1 471.111J 161 

lt1.11.FlieldiFJ11111145@li'l...n1.514.nummuTtiLanJ 1. 	rnviLaa DNA / RNA ii16@lik)E1 EtBr, 

SYBR Green Lor,LaaSfiLoldnibi Lidu Coomassie Blue uat silver stain 

Transilluminator UV: Ethidium Bromide, SYBR Green, SYBR Gold, SYBR Safe, Gel 

Green, Gel Rec Lor  EZEE RubyRO 

b.b.b Visible Light Converter: EZEE UltraBlue, Coomassie blue stain, Copper stain, Zinc 

stain uatSilyer stain 

b.lvsn Blue Light Converter: runSAFE, SYBR Gold, SYBR Green, SYBR Sofe 4ar Ultra Safe 

blue 	 , 

c1-)Lma11.1:-, n@wi-nnA"@•iiiiiFiivr-aiSn.n1S (Bit Depth) G-).,-/o)b bit 1410100,:., 
• 

nhle-11n5ofi-itis1roi-261,91G7fi1ViF17-11.10:::LOIJG111D1111111,Yi-Ifil.1 	 _ 
b.& 1JRI7an 155ULLc1a (Dynamic Range) gi.b/ 	OD vi6in--1 

b.b 	 (Camera sensor: G-)/1.s.& inch) 
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b.6 ilLaLiiillanin5C11.1P)EIVuULDLtri@i IOESIMIEJTAYIfiOStElt: 

G).lv stop (FG):Lv) 

• VilLFA@IiIVII'll@SLOGilwautiti LCD 1111-1M11Thill1LiliDUfYil 611") Yl5D1JIttitii11.1r-TO 

b.mo ihtfli1 E13111ItCttIMV7uYii'eal"-AiALuviainIgn 

`0.G)0-) viltfiiulile'imifiTILIJaultiti (Safety switches) liii@IIDIfiLT1S UV nnql`iihver,iiii@Lijoahrl 

b.G)tv 171f15VI1J1:1Utihlual (Illumination) Giau 

b.mlv.0) UV Transillumlnator R113.1t117FISIU mob 141111ligiI 

b.mle.lc. Visible light converter fljelilnIEILLIJOIali UV IVVJULLO1F1411-J 

b.G)lv.cn Blue light corvierter 	 UV 1NllhlualS)11 

0.0)0. 	vul%"ialrillnitilqi 

b.G)gn 	 box' 1R1u41ai415 

b.G)11_151ln51.111.11.Fit@l0-11-illotliitilicun-witalVnlriVi (Image enhancements) 

LedU 	 Ltuh 

t.G)et 011J1506An21.111Trial Flash Drive v-inol@lcilun-wilAtqibmsn.huitial USB tellFi5O1 

tiG)b 013.J1IMT11171npiniviINILLuu TIFF not JPEG 

nthLLn5LILF151tkalVii 

• cllFit@lilL1V11111.4 CE 	IECb6)oG)0-6) 

b.G.)e.G) Y1ti'7EPU5annianall (CPu)laitktin'il Core i& 

(RAM)11:117@un-il c4 GB 

b.G)esr ilvii.j-mAyaliwA'n (Hard Drive) biliauril G) TB 

1J7uualt40 (monitor) tttRoulJu 

b.G)0.;.t ill1,11141711J1ilLdt. 

b.100 	 ili4-nA 7.1 	 G) kVA filtilirn5vhIluvicm 
microprocesso- 	 cri-& cycles 

tAID4 

:1.0) Li!Juoltoldm.411.11mveiarivar,Pin41 

tu-lanai tia cnc litqL 

• ii5rUU spectrometer iiIMInItliG) Full UV/Vis absorbance spectra lvti-AFrInlitn'Auuel 

tritULIIMI 	azitaiunpilm-matil'ul (Spectral resolution) 1.A ' G), 	uat 
11 11UL11915 

frraltriwiSiu 

115rtiur-17&11,ittlYli endpoint, kinetics iie-arnnuovilwatturioilviluoinviqli ltwiarvtqL 
moxmo 	ater-an5nuomwaLihaLuu 611 17311A'  

iiumliii-)LcaLolLOuutru Xenon flash lamp viarril 

iliPAT"AIGIlltiti Spectrometer with CCD 



"•-• GIG) 

eru.nlnin-InnSuu,olVtted'll 0- 	A (OD) i1P-r-mqaa111.in--itiwo (Accuracy) <a% 

OD Lor,fgrmalittenlun156m,la (Precision) <0.&% lvti-J1 6) OD uar, <o.d% 

Vlat-rii 

011J-1500.16111JIML1NOW lltlt linear , orbital Lot double orbital t,Lr.vi'lnallAIL.fil 

0)-g:roc) 	erammiTum-ra.ni-flurnwutilloillj17@un-il Irgli 

• chqt-uviii.'itunlItiliPni.-)c,-ILLaz,la.iimalavilvi +en ovrivoL;6Lavvril@qwvit,Ii.hhl 	1 awl 

@lfinvdaLiiue uatranIDSQ-Nltuvr,i,VIA'flflor, 0.G) 411 

LT01,;?111? 

o.ao 3IlliIlltlII-WhIlitfllIMISY111-ILLIZZIllf111ZVINOLltillyIL FDA b6-)CFR Part aa 

viELflutiLvil Imilwa..11771adm:iau GY1i44  

6.a0.0-) ?railltil4loiri.u-.tuutihifFn-II Windows 

ri.6)0.b 0111150dlytViEn Elisa, DNA, RNA, Protein, End point, Kinetics, Well scanning, 

Cel, growth Lot Beta-galactosidase 

d.G)o.cn FhVILLIFIO protein quantification, cell-based assay, enzyme activity assay 

or, ratio Isbo/Indo gnVii‘.170 DNA Lot RNA 

curve fit, kinetic calculation timloiL'150wwil IC&o/ECcto 

cri.610.&. ?1-11.11Iflaimaturiwuu real-time (current state) viln-15-YLLIA endpoint 

u.at kinetic 

sri.ao.b 012.111Ell`klpliitilltiwnv Microsoft Excel WC 

011.11100i'll Protocol ilvtiVrilSii-ILyrituato-anwchuIvtilYlghwutilA1  

(dease) llOr.,011.1110 export 

Vi.G10.CX 0-anIn&iin-r;i1m4r.la 	 Ltiu nyirJ 91-151141@lily)1Aw)n 

Ith';knu 

ri.ao.ao  rItirl@n1141-ruuazthIlim!ri 4-rt.au 

• V.N1.1n1d.rtiltn@t 

04.6)lv.61 	 4-1u-n4 'qv) 

- vithEithrl.rg.1:-Iat1011 (CPU)11117@tin -1 Core i& 

- fiwtklEJFIT-11A-Igi ,31 (RAM) 	 GB 

- (Hard Drive)11i178bn-il G) TB 

- ilzi-n4uoqma (monitor) Ctihaattiu .tn..t-1&17@uni r\:"' 214  "'"..\""r/  r 

....... n7;5'41:111 - ilLaluilLrtlaaranA 	 7v)..0\.  

s ,  -I- Mk:1.! .1 .... P-0.0010.19 V11@lINIANO 	11.4 -11.4 
.1r!..§-!; /Iwo 

- lfli@•Ifiln4watilirtr-1-oh 
: :15 - Frna..or,&"uvilth7Eurril 00x&00 dpi 

- flT11-11.1n-mTarr113.;17@un-il 	llt.:111/1.111/ 

;q.ab.s1- qt.In5altitatitri.;11 (Stabilizer) iltriu 	vulollitiaun-i-i 0) kVA FI-JvqL 

n-17171-kriuku microprocessor titFrraiti-Aunwtiutitario.1 cn-T cycles 

o.6,10.. well plate Ltutitrulari 	vq1.1 	Elisa iTuTt4 a 



GAv 

iinhtf-Tuf;t-uniril:ii'ltJn.-1 Cl iJ 

IlatlA5urn55t5a11J-1mpuerina ISO e006-) 

(LatuLanall) 

0,0 iln-ilgullmoun-151171-n4VOiritivTinuvrrIviEnA'Emollmolisnulkfilliithr,Svinly, 

5)6). c;,%ItaliiroluaTiFilvialLtuuoitcc,4@ne.Smgur.firineiiiiipin-rriyii'm4-itmr,Ciitio 

LLmlvalyi-1h15alvv-161X-rhluoicorAn11451rivflvicu9ii,lou@t@4loionlun-nlviimu 

Lii@rnIcAyau uarMaiumiinvsnonallitulratit 

7:517 	..... .......................... 

IPU~U 

 srtosi 

;5 



lun-ri614a 

Q. ilo1A54f115... Lfil.almvicu.0@itibIrcrInlIat14;lfmtr-ivi-Aqi-ligTcfnmiecd i•-ruaNuyir,Lo 

PcialmulfnamivaroimIulari 

ig3.141.1uluthrannAiril.A'RvII 0,&00,000.-v1m (0-ILAnAluntrnffin4... 

iticirilmarrwrinola (11wiii944) 	 atig 

l'1,1L7111 	cn,&oo,000.-111V1 (0111k1liVi1L011.1111YltiTU)... 

(61r1)   	 -11111 

d. llN~4Y1111UD451R1f1fl14 (s1n1f514t4)... 

e 1,1"14luei7n01r1m uua.LFLZLL91a5n5t.1 

ct 11511v1 LueCtii D15Y1 416G1 

.cr-11;i1;)/11fl@l44illAF1@0611Nalt.1 414 
d 

51811 
v
11011.1111kmivitims-imineisi (51f11644) 

• w;.aucviVit: 	f11f15DJ 	iiltnun551.1m5 

• 1.11F1f,rglD 	1111111151 	n511.,n11 

• 1.111011ntymw 5nSID1 	n551Jn17 

• 141v1-n7011 	 n1511n1.5 

e.& G15.YIJtY41f11 	Lyii"cm.; 

it 41 NI '4"1-41 'sits '1/4'42,115-rigriun-r: 
Tiloy)  	 t  	Lirm 

• 06" /'1.414 
• irgSa rpog 

17 
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