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inal4 vov%vrtilSannEkunancl'filvna'1'15.1-,til.')1,1.etio cal uvrilvionAn-m4q7,11.9.flis-ri7Rtivvanthtriunl 

ijui@ou@ viloCioni'mlne:i@@nwiTa@;iirtJuritin4u4lootavitnri 

U1771V.',k-150,111,1.4S.11,171i11 -11.1 911L5:ailoun5r,viTAni5F41-  	Dun-no4 5 	 o -iluatnn5 

uiv151,Ta9;n1flil 

G)c). avollvionA'n-mrigpqislilal-ruhSiirkturillAuSaJdouln 

Lvuu?Ttlt-Invii@i@mnalqs@vihan:14@l101.11.1N12..wrruilted@lehlThliu6Eniw,,wqo (el'nri) 

G)c).& Ium6.147ivanamvutrilim@nermhzn-amimOLAnm@finiiii iip-ra.rtiomiaLLZiriu 



g-ili:R6EAn-n111/1flovb.Silo Lot 

SuLL-61.1 

ao.b INI-111101A'05166,6flq511.40.51fial 	f-Y @liSt1FIEJfILSflf115G1,11f156:19.i@l,l_iltl'IMES,14  

qiivii@Lou@w,,lilunioliiCAuvinulo 9-Invii)mu-A5Totiflo-rqinillalbi 

(a)  

i'traemoilajvirum@iiv:-,141n-M'oGpi'ldoi@l1.1 

(b) iinl5nwvinlvhA'ribluz,fivlmataifittnin-M'okvil@iUlum5piqICOanil 

mi@ild-ailhiTUC,z17611A@Lati@TIEJL V11@iPtrillimmilihadmtunaJ vi@olio@Lriti 

fitOrk1,01.1@51tAld 	 vilui@ ln5tylin-151/ .6vILIoluni5Lavin-IR1 

(0) n-miinn-ispiLm411191@lli@nvi@YILFiowria.RSErvi-murilivilviEnATtifig, 

5'1`qi5l1-d 1/13@m-tivru@t15t1Enr6einslw..ir, 

(G)) (b) Vii@ (0) 9n3Sir.hv1dol1Jnntvi57l 6l@on 

mum-yailtingvarvili-)unvicill,LatnnTuivriTvTalslmi.1 

6)6). niTtJyrolvrainginnuiLannihru 

e,MIA@Levuo1lgunlIAoLSonlvV114.znE4LialT 1_T1`13iv6n 

Lntwainvarimi,oz;w,i_luulArT-wroltilouLFilio 

G)1i. filltiltaitiNar115q1761.111.ITNejliSt12111111 

LV11)V101AEnTtIAfl?151`qi5117.1 ?111.11wIlleon-mV61-ruLLA' AurilAN,Tu@le,Ttiu 

ii@orLaitlAit 
.4 	 9J cl; 	9J 	 v 

V
kJ
I vrincetutaaLaclimurmfloo@nIa.miltannArtifinvrumtqm:Nuni5 tytnEima 

cno 3.1115111.1 lu&bri 



i'M.101.1MIII0,1411.1 (Terms of Reference : TOR) 

vilutriNumna 

4-11,11@61JD1011°T4519J 	 e 

**** ********** ***** ****************** 

frn:Auln 

fl;e..i.nivicinly17nwzil°171.41A'LLat 9- 1191-aifi-na.oThIn-itanawA'-lun-17'otulnlw-jiAtut-uqi8Iturii, 
vvImitaaii037tAnhik11,1vitivi@n15LIAmILLIJalt@lIan lotgritl.triA'sfrarlovii FictalrEnrrieccivar, 

ilfra@klIJni5Liuunlla@l4lirilinIcam71-ugio1141 
It-uAf-nticutirionntmoi@nilllun@veyilviPimJIA'gr5 Lor,o@fIA'Elgra.IP-i-nlialn-151ititioricfruzionlu 
Ihtnoun-m771n1Ri'luar,LEnrcti 

C5Eran150@u t-r-afiquIikthr,ournIciluatFrrilpzhvit-v LotniwiH,214m-riqvil@vin151.1LciL 

Iii@l*T5iniI@red-AvIty- vi-oknjrirariami 

b. iMil.htfisliti 

19.a) Li4@xualrit,T-IttulEftra.: 5.G)01uni5unIthwIcunwini5gntnuAn,m7A'mvilav15 
moulvtaTevulvd%)1,1&Itil:l.u.Liin-Ac;i1Lrrillii"trdiluar,A'outrialurTuiA'miLmwfklukli'm 

tr,.mlYVat4fc~1N5Unn515E1.n15c1aUtU5nfJ7R11nnSl~SUl~~ J1Nu5?131 LvAulatAlrrnlynlbniinami 
tivrriamtrynAiwriovii ata-rAtAtitnial 

cn. 

cr.G) ilW)11.10.11.11I0V11.1%vonti 

ttiLil'utewahatalt 
m.01 1:iE0z,-1,6-1,Qnkn 
cri. 1<tiLtut,I9Pa:gl@EJ;1:-Nrilln7t:TuniIiltili@l01.1DviavIlkucprivvIthtolut@li"11i41myn 

nuy511ni5f16'slrhmArv1.VitiItriiiii,r4E.Rovituuta15@it11u1n5ouLrfit@ln5Ltingnml 

Vv 	V 
qt314-11 rple-n.rialunlIi.rul- utuNniItosna.Sivw)a.CAA'wl 

cn.b ilf;naLCscluatiajUnwutchll'AcilionaiiifIculin5lainmatriunitn." 

cn.el 

Ild,LrFir-latht-Aut.t.17;•Lriurivr•Litu.t784.01J@IltAlli'llihriviiaLowit11,44,4*- 	ti.f-715 
t-14 	 mi@liiLtut„In5r,vilt-n1LLi!iun-)5 mryil 

nnlus!il.titioti-kutu5551iltin15thtv-r-Joy)F1nLAnmank5411 



‘,E 

LithailtnatiNc.:161U;Enn0 

cn.co C7iluitiaLouakvIvw,tikAutiu44E4iilnimi"pvilugLgnvIDC.in 
(Electronic Government Procurement: e - GP) 41@4f11111_7Q;(41011 

ce. 

lgEL1Jf151F11i YV.PI. loct^oci Fit4 tS1J1FL Y1M. brtbcr) 

InZ1.1f19119IdAIJDU4-111 

11'1E11% G)lc o 	 k muluto 

b. llaulunili'fivn 

1114L11.11.15:3J'IN cn40o,000.-t1Y1 (0111kUVIlltelJUTV16TW 

1-111.11,1F16101@al@t1 M11-11.141@leill-41.1 lihnii@ignauurliIniximaimlfrriLiuloluLtiowuci-a 

ri.6-1 WI Atilt/616 

`;''')V%vilLiVii‘j-iiij  (01EJ1Y?I 61)  

LV115YiEnAEl51ti1gpii90.5-1i1 

lDelb 	sn.Numr,La 	a.111155111 	6),0c) 

lyrp;frdt 	 ocici-cmcnsnmo 

oi.cnIV1:0-11 	 ocilcri-c;'mcncnG)m 

vi.11111LIUlti 	http://www.sru.ac.th  

cll.& E-mail 	 t?pro.srugsru.ac.th  

015-1INT1111710iD1f1-15L?lall11:, IVI5c(4 Vli@l1f1711a11.4 cfi@lLtgimEAauatilia01Elp,r Si
jaLauatturlaiIcti 

finamIllinilt-i-rmufri-AtimMit@MU (TOR) 

Q'em M.a1JO'C$11.1 

trIEJQWO 	1141.1%;,11 	11551.1f115 

.611 U14017ntv1I5cu 5nlllE 	murnI 

u14a17Uo-Ya Im7191 

uviTcral 

rl  
g14-! • 

r, 

tra6Z 



gr,  - 

4-mtivairLa 

LptlimitrifiannivilvTuqn5ILtlimonii@ei 4-nrru L9ij@l 

61.G1 

	

	 (cuvette) 
lurrramNalliricroin-II91 

m.tv 	 uata-anInFnullic:nufiaLfnmoili 
6).C1 ?I'lL1101G1 dsDNA tqlt1413:rolcifle,m 0.t 

dsDNA, ssDNA, RNA LOIMOLNC11111V63-14:11J 
Ltar-wriLuiqvCAA" 

6-lutlEilitn dye labeling Ltar.41tilcuii 

6")..611 	 BCA, Bradford, Lowry unr, Biuret 

(colorimetric p'otein assays) Vri@lorimitil.rtited@lithilulgib09514IiilltrnflSIU 
G).t o-arnmkrwrylLty-nFigtalilai G)cto-mG)00 viTuann 

?113.115crionfilncil dsDNA itorrawthrtitaWihucri 5)-b,&oo 

fr-ragjai@liti@swrialtmfiu (wavelength accuracy) ilorrawia.w44'@1.4 ±'Lo tnluaion 

F1'IlLaillE114101f17111E11- FISIII (wavelength reproducibility) ilF1T1LIFIalVILF1MJ ±o) 

ilfrraJni-mmtmail (spectral bandwidth) Lvilfiu 

0-).6-)0 .timml-A-Tqlun (detector) 	6,01v element CCD array vitaln-il 
.5).0)G) L11,161filliAllaJ (light Source) Ltuut InWiltilauumill (Pulsed Xenon Lamp) 

G).GY0 	 bo 	1-Javi to LE4Y1 

cA.Gwn ilrlf1E11171-71.cil8i 4'11:111 	NG! 

G).G)ai.o-) 	 (CPU)11:117@Urril Core i& 

G).G)sri.lv 	 (RAM)13-ii7ain- 1 GB 

G).G)C11.611 ilvni4FamiivA (Hard Drive) 	6, TB 

G).G)cn. iiMuLLalwa (monitor) Li`JuDui.Ju 

G).G)611.& 

C;1.6") livitD4fiLylwa 	u 

A@lcilniwaticAny-n-oh 

&ooXtoo dpi 

G).mx.cn 	 6-)b 

m.GA,  f:NtinIcIliTuzliv.yliql (stabilizer) iivn4 G.) No tvwillii7ounil. p).icyArium 
n-Ivill-ruPlu microprocessor tililfl-J-ILLi-Aunitli'tithz.ancu cr-& cycles 	(0•N%  ir‘Ok. 

   

f '141117 

 

     

,^rIS 



LAIN6yardi1nnai51^111qns53J 4-rtrru 0 LAIN 

b.5) iiivil:HVSMUll.in111711111.4LLt.thITMU-14117@tin'il 	Loteranum-n_iTiai-tu USB 

mouse Lot Keyboard 'IA 

lilunDuAtivA@fl (block; 	mq31 (well) iliranSt1Vt1111111'UVIO@MVW of ml  
4114'111 	vqL vti@ 	ml 	 4117u 1 	uq1.1 en11'15t-utEinf9Tu1iqft1vIrj1li 

b.‘71 LLsciatlAnt)5tnalAtJ Peltier element 4Tti)ulaii17aun--) c pettier LilaFnuTAtuvir,ifi 
ilt-noiaan uarilailFr-rulLvuiviljiii (control circuit) ttia PT G)000 

3..iqtlaujiii.iviatuo-J 

-)o& NcariLtaAue v5a11-1 

o-ariltrdi'ufrmiLi-AunlliinAtariagiqt-taufi (Adjustable ramping) UoilLoi 0.61-611.0 

011.1-15tiroiNtwfp-iviin7-1 Gradient PCR 	 G)b 
ll0t011.115061111.10VuNiALILLiat atnv.vu&IlaiFILLat'Llitit 

€1FrivoLiitia 	 +0& @lcanLitiaLiiuo 

riFilfi-Mici,f1k111@lljUVII137.1 (accuracy thermo block) f101GllftkU 	@JFIelltalciEJ?1 

FIT11.101t1.01.1@t@lq111V11,1i71 (block uniformity) fia-1m1f1 4014 ±o.b 	 (fiqtuvrutil 

DlfillidalAEJO) 

o-G-)1Do elfanitaAtmi LLOtal-1111501ii'lJ5ZEJL'FlTall 
`alf110MULLIJUblitla fil1J5um1Ja-an50 lock e,htoilii 

0-amollqt-uNiltioniS@FUtifuai 	 @4911 

matika 

311.1-1107150EtlnlIvi-ri;;uvujltmlug8FILLarc-1-im olollalfiun-15111 Over temperature 

USB 4'11J71.1@d1117@El 	R1e71 Lot Ethernet port 

471.111illiil7puni gal 

100,0001thum 

oulume.ili-ruLtonTucifiNfi"151171111.111.1V1,1.1.11.1 GLP report lGi 

Ltatililsrt% power fail 

denaturation ilerar-wroilfillIXo-italnhInLilifilTurilau denaturation fiD1S11 ::141411J(fiall:1E11 
ls.mb 011J1ICItilEAUldblfilliSIMPI@CItJEVI3JklifT'Utflt@lW1 

alln10411.1-mt -t T, Lot Elongation time 1A." 

ts.G)lititn5r,LLAA11-1/rt.ri 4 'en0 	 linAa 

.t1uw1Iiiliebn-i7 ID kVA 4-lulu 6-) ip ... 	
L. 

4.15::\ N sic4.0,: .111% 



01- t4Tuiri-raoli 41rwati 

cn.o) 	 ISO class&, Class @OO (Fed 1DoGtE) 

Imloi"-ii -muenvi-AltiimIrkti epoxy-polyester 	71tu1o(513"41) 

0)&oo x dbo x G)bno 	 x 	x ?„il) 
.1 

611.611 vamicucfmuwavialneioruLaaaila 1n5m 1• -o& V15aG1f171 1J/1111G1 	x in x v)111.17ain-i-1 

.$)grldo x b&o x &G)0 	 7111111U4II 

.oilv) Hardened via Laminated ranwfutawLgul 

e1v1wt.Simrtiu1tn5tantru-olluLa7illii4111.1F1711.rirl@ln1I 

cr.& SttlUmla-inim 1J5vnatG17EJ 

. 	ru,r-iur- lwriti (Pre-filter) 4JU1G1L1JUadn71 &ooxcnoxcil 

sn.&.ts l6Wuf15a4a1n1P1431.V1 HEPA Filter 	G) 	 e.eee% 
g-ivi'uw4n1fifiletn.wa:Zunin osn 111F17E11 

ItUU3JV671@51ihaL (Motar/blower system) 011.nlimMUFniLLI-Jalin-IE.1114fatill4Iin171 

Si@ar.junI@ILPIFinqoA 	 LVALIJO 

VIWIU1115115@TTUY10111120.1.1/h1 	 lco% 

cn.s/ iiviaaArJYIUEnamu97114rnia--)Inlulto,llatiliDunl &&o 

cr). iill.W1f17J11.1frISYT-1111.31.51h@VflUV117-177 3151ElarAgEJ441141 

lAuri 

- 1g1.1 	1P5@4 

- LJiJ Lto-TM YYGlc111 lomei11115EllS@nnniLi•AA'  cn 1th .1111 low speed, medium 

speed u high speed 

- VO@Vil.Y1VIU@LIeltWi 

- 	 uv 

- (Mode) 

- 

i.mumlwaticA LCD war-ilmanueimlfilailli G11.11 

- 	 (Vertical airflow velocity) 

- ‘hlimrri5Y1-illuiwartialur.lunul (Filter used time) 

- 

- il/Lkwiu 

- 

- Icon OtY11,1:11-151i11114"a41,Flt@.1 vd1.1 Liloollialcing@mP)u password, lii@VIODGII 

- iluntateima-iNn971ifyivtialue.iumal (Filter Life Bar) -  ' 

	

6- -1 	nrairrn 0-11.1'150fhWLIG11%)(?.r.i111 (Password) visillDlt-iukiitilimmia11411911olia,, 
f . 

.roje 76  77A 

. 1.15  

, • . ')%7 



illtutiktuicaoti oisnl 

fl-naJLI-]nintiturtirminrii (Downflow alarm) 

iilItur,L-JawAnuiLt„iunIDI (Vertical filter life expires) 

(Downflow sensor error) 
- 

culiii,11.11.11L-HuriuvILimur4vrtincli (Work area temperature error) 

;7.6)0 iivaDvari UV 	 i-ru7L4 VIOD 

	

blvo - 	la)%1 	LEvii 

ca-.6)ID 	4111711 	1G1 

cr.6)gn ilvItudItii,t5Iii'ul`r*i (Stabilizer) 4uu-d11117Eun-il c kVA i-rum .e 

vaiuLRaLLtatauLiazmracti 

4111711 n LFIIIN 

(t.6). 11)uLFA@ILLuna15vTu5nIm L.ciu DNA Lot RNA utitu,u7UautiljD14Yrutiv Agarose gel 

electrophoresis 

eC.6).lo ih Electrodes avNin platinum viqvit Ge.‘e% vnaiamItUniau 

• ii5Z111.1 Electrical Safety LilD.NLT.JoIr.11 lid A'7Lf15me,c4inn56cjmoi@n5tLLeilylili 

• il11iv15alLaailumilvl'LL010r:rmilvi 

• V11.1-1501.A'EJLI.Ra/11.11VIVI9J11-10 (flicMEM) OXGri Ltar, G-)0xG)0 

	

6)-moo 	(Ca0u4TLI7uat4rtiornIvil) 

• cr-giliTALAaia-ammn4A.111.7@un•ii moo 

• tir,nal.31-2 UV Tray tv-ivl moxri lidlAWC15 111110 G1OXG)0 	=ill Sample combs 

gTVITU 6)b $C10611 Loading Guices Love Dams ''-ivi'uviti,1(ig uiti2fl 
• 0 

VISD151Jlall,11-d1
0./ 

 1 V-11.171.4 c 1F15@1 

• 1A141,F15@lu.unainVuqn1ILLiarlthhutituu-Jh ciarannaqlt-nr-in-1557.tauta5t1uLaa 

lq)E.Jailint-hcilitamalurp-ILLbn (gel running)1Pi0E.1 

trdluaL-Ja-11:urrntnilEiLLr.iunl:-Ansnd-on-nvi@ iilLi!Juntantin-iliiiyAviiviLNifyralAvntivi@Lao 

	

Laa 	 (handcast gels) via Lao 

glvi'mag-iLiati (commercial precast gels) 

• aiunlran (Plain glass plates) ale=i-]ritiCIFfinod-ocrynolionlIol'itamairieLN5n.1 

LLtru 71LEIlilkomoi-mt-itara.iti.ar-mwintElAViu (colour coded) 

• 	lif1ulash.MO'Ill.1-1V (n7-11 x Fyn) G)0x0)0 lartgll3JCI,15 ltat cx,o 

• iiii7tillITYIL1^1@5 (Tank) 011115(11.1556^101@iliCiillIli too-6),..vgQ411S 
	 2 AirlI1141117 

• el1nInl.til- u57Ufita@ael-it5t1 (Precast gel)Ui" vtiu IDGerm, No *SERVAGeblY 

at Thermo Precise Pierce Protein Gel 
irdc5A  • „) 

	 ;-;;":,111171talt'airninis 



• 011J-11t1 run vi- oti-o'liannqvi 	vi-2611 (bo 

co-lvbr./ 

• allnICI run V71'66414 G).ln 4111J1 (Standard run time for SDS-PAGE) 

• qlJnIct`rdItnpti 

- Plain glass plate l'-ImiiArfliEJLaii.mR11.11G1 	x Ern) G)ox6,0 Vdt/FILIJIM 

411J111 

- Notched glass plate i-rvitiaiLLaiuLaa.u.uw (fri-oxEm) G,oxmo 

411J-JU ur.iu 

- Spacer 	 fiaSaail 

- Sample combs vuiLhiatinli ZaSaim ilo-anlelai-2E'roU 6,1D ;1"-)@Eill 

4-1Llu 

- Casting upstand 4114114 

LAi@l6EJn5r,LLabslili 4-nnu Lfltzl 

Electrophoresis 'huAnii'luar,LLI111.1@IJ 

;101.AD, @liLELL@ 

• i:m17-raELoqorawuti LCD-TFT ttnilii17@un-il 	6 
Outputs vli@Lriu 

eZ"lfi-wirmoilli."1'n61A'shwyi &-cnoo 	 hag 

6,-000 ilaSu@IALIA Iiivfi-matLb.EA14ilat ilaSuaLoJi 

0 '774 uaniii_ifi-URI'lar, 

• ailnloLS@n11 -1 `Joltae, Current ur, Power PIlitU (Constant voltages, constant 

cunents and constant power) 

• V11111(191;100-11"lelfl ,to:v 

ellnInvoithun%1A6-111MEJ cno Itl5unIL uatalLnIncillithun5LLon Multi-Step 

b tiumai.4 

611. 	rii-)Lfii'm@nu.uvW0-amt-rn141@tirTubi (Stack ability) 

• ilIZI.J1JFI)1.111.1lt'Utl Microprocessor controller 

.cri.6)1s) ihr,IJUVI51VTGV1114'1 (Leakage detect) VIi@l1/11Uf11103@lnii@ (NO Load detect) 

7)11rIlr.lItUtIllalfT11 Over temperature ‘wr. Over load 

cLeri.wn fin-wil-Ja(i'un-miTtiLiAuunlIliYrunItviuiu (Sudden load:c 	detteation) 
t 	 )110Al  trnI.Januat sockets rini5"LaInu 

(Ia.:. 	I r‘ 
.crI.G) 	automa:ic crossover 1101F1T-11.19111&6ornItualvhIll (VvtragersoArrent 

with automatic crossover) 

et.m.G-Vo Lildin-ri constant mode :,'uut,tliinivrvlii'voluituri 0@g"-J111,1mqiL iuVi" 

(rzii;maLlAtmulJ...1,Aniz.341) 



• illtuumIfFlAvaua.vA'IvinlAki 

• r4ScrivyrTae@lr'‘AY1 ABS faceplate 

• ii')LF)-4tIrangllyiu CF: 

ilVnIci.11JItnmAd 

• qlJnIniiimaiLuT,-,Duatitil power supply itzli-AFAN 

• Foinl6Qo6EierlIaralu6crituIrcriuuvi-ILilEn 614-n4 G) 

• flJnI(4,kiti?115-aza1Fillt111 v17a1aJ onu7uG) 

liiiIDAULAEJ4UtrufaufiLcumilloti 	 1,6504 

cr.G) lfiLlfli@lth1l141E11111-ARTUFUVIt111 
- 

	

VlIM/11J10n-leJLEntiilrinni (,11 x 	x ninl) bob x &G)& x lvdm i.1SLIJ715 n5lrato-341 

LMIElq:11.1f1711.1V11,i1.11fin71 dos riaSom 

Frn..ilirmy1-11-114kmr,uulaJTAIIIJ5otioLtai 

Ithunni 

t. ii1417-ia@erarnnuaollyri5iiirciai-ol U@tiisniab 

• FaiLLI-nau (Speed) mlufilLoloehAviktutinoll (RCF) 

• FjUVIT,1.27.1 

..611 001 (Time field/ runtime) 

• vanuotenlvT7titi.vriulvtim 

• mnbtatItilunlIntiT1-114 

• Soft start via Soft stop VI1D short run 

ot& 0-amorilvtumfmLLIIE',J (Speed) Itun116.4LvIfjtolguthl .Loo t14 G,ct,000 Incrit9tici 

moo rpm um•,f•ilL1,51Lviluswifitiu6na-il (RCF) 	 G)b,boo x g 
G,oxs C.riuriuti4vtiDni'ALCti) 

ct.b manwLIJSutwi-wrray.1-4 -..n (Speed) viaFilu5loeluvikiu6nall (RCF) uv71l1m5D1f1'lA'l 

li-o-n41A" 

(t.0 7r.truiluLm'Amihrtiiifl maintenance free brushless drive motor 

	

a-amovianailun-1161viritolantai 	 Gt‘ 	 untalLiso 

LtAtiuLaJalnricutiakfitalvlillubi 

ct.v' milt-ILS'anuuuurriaiial (Continuous) LlM3111114?7/JCUZ (Short run) giv5tirnIli1111.1% 
ItEJZL70'41.1r1 

	

(t.mo m15mJ5u91lquvrj3JIAle671 -G-)0 @IfilltOSJEJO 	 . 

.G)G) Izto.thiP1-3.A141allviimyiLLtiutiatiaamen5 CFC 	 - 
*Wall r2di 

ct.mb ilit15ununonm-jiVritillStaAuLvliol (Precool) ligivitiwdLgutoT1unbuniIIT111VaI .15 

,7VII,!ras 



&.&1171.G) vilmr,a -anInvi-musWiLiluchtviai'm 

nIfItmc•hvitzichultuutoLiiu 	 Lfltmr,vv-wilsnu uatm 

&.onns) 

&.G)cr. intuioraew_PrraxitinFrualollol Imti5:11;pyrmi-lolJnICILNifnalzia (error 

codes) uill`ti@ti 

- Irtunini-oluroninfii (System error) 

- F1711JL575@ti-71PJn41 (Speedometer error) 

- LvalviilmJnii (Motor error) 

- 	 (Temperature error) 

- i15W'tvtraioltin31 (Communication error) 

&.6)cr.gri lgtilv624-1 	 1,6LAa 

&.5-grA'qr.lh110111.11@l1.1101111...5:11..11_1 ISO coo LLM ISOG)criX (uuu2ne115) 

riOns6thrnnAVI 

- 117:111.tico fixed angle rotor wi'Dmhtml.tiVii-itva@mwmulm GL&AD.0 

1sJaSSo1511iUetn71 	VODGI oilmtAuLvtuliiprraai-natilth7@on--1 G),000 

mb,boo x g 4-nnu 

- qtlnwiliiuLL51klv1411 (stabilizer) iltnu 	tuiAl1iI7atin- 1 G., kVA f11111.1 

rrilviwnAcIti microprocessor il1Jfi711JC57ftuni51J5triJI:a1tu Gri-& cycles 

b. NfltilELIVIVMei i'nnU R1 G1 

b. ll~Ulhl5a4il1E1111YVY15a45Ln151R7~1uNc~lE1~LJllUU vrju 11111Ra DNA / RNA iltiadi-AJ EtBr, 

SYBR Green Lor,LaaSii2A1LiAuloi Liu Coomassie Blue uat silver stain 

WILLLVIlfili.i.IGILLOI 

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

Green, Gel Rec uar. EZEE RubyRO 

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

stain ar,Silver stain 

b.1n.cn Blue Light Converter: runSAFE, SYBR Gold, SYBR Green, SYBR Safe wit Ultra Safe 
• I 0v-- N 

blue 	 - 	Ve-b 11.11 Jutn7 

L')(> 	r7 ,Ig-17 b.cn c;hl.fii'althr,navk7unk7ii1
b 

pi1p11iStroD15 (Bit Depth) G)lv/mb bitrvipowAT, 	..." Ir 
flA@1?1-11.115flfilEAT1110i'A.611IVIEILITIFYYlliatlb"tAtf:011111LYilfili 

b.& crdwn-ii'vuoi (Dynamic Range) 	OD v5ai161 

b.b 	 141 (Camera sensor: m/ln.& inch) 
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LaSuAl 

• ilouAlleranit-Nualeilrou1tItilLtuLtaii'unlvUni-11(11 G\ID stop (Fm.tn) 

• BT'llfltElfiVni-N@LIOVIlrouvu LCD tUWITILInilitah:leun-il cd 67 101i' llItIJIJAiltTe 

• 4%fit€11.11_11Z1U1UVTIAli"ElJeuwin.aaiLvgn 

b.5)o-) fiillfltVlEi0191.6FMLUOEMITEJ (Safety switches) litiD118161.151S UV•Irlqt1TALIIclLfiDimtllz,l,  

b.mlv 	 (Illumination) o1411 

b.GAo.o) UV Transillumbator h1711JtJn7FlflU nob tiltill110111110"1111501.1Lirriu.ar@anlii 

b.G)lo.b Visible light converter cleilmnutialuai UV IviLiJ'Ilualti-) 

5.ml.9.cn Blue light converter Cia-amnutalual UV 1Muua1F1li 

IttrlIA011?611f1-10,14 

b.mcn 	 boxbee Ltuffluirfil 

b.G)T'ItIILLanilutAt@la-iwilcitliistilltunlriliBlvin-iraii (Image enhancements) 

vciu nmniurnriummhSt@inlvi 

b.m& ellnla.MrItinria4 Flash Drive Tinvitalchunmato-)bcrillr-i-o.vri@l USB /181l95@l 

b.G)b 011J15MYtilliTln- rUvisni.uu TIFF uar, JPEG 

b.Gwl 

• oi-mtalihrimpu CE oar. lEcbmoG,0-61 

fnlmuFILLLarn1111.uvialth'17FinlI 

• iicipwrearFnLni vlU7U t.p 

• vrU7E1115:ailar-ranall (CPU)11:1170tifri Core i& 

• ilvnit.)Frnuilei-ilal (RAM) I1ii7aunil GB 

• f.114111FJP1T11.1i11,Xn (Hard Drive) 11.iiiDtJn--1 6-) TB 

• igi-ruumwa (flonitor) LtluaaLan4 	 G1G 

b.G)V.t ill011A1.11"IataJ1 

b.bo 	 G) 	tuloibj17@tit-d1G) kVA fi7lii.in-1714-11114017FJ 

rrlcroprocesso- YI1JF1711J1571Un15U5UU5z3Jnn1 cr-& cycles 

viiIalli.rtiLiiity-ruulailmwiam i-nnu 0;1104 

o.G) LtuLfltul -n411.11maialluot,41L-gi) 

tunochllgi b 	viqL 	m. lop.in1514-11-noi-JuFaLii-amai 

spectrometer it?'11J-15CYT91 Full UVNis absordance spectra ltati-JIM-11Jell'ASIIILIO1 

:DIvo-G),000 	 aintianfi-iwymar.L&JA (Spectral resolution) 1G1 G.), ID, 	unz 6--)0 

vituagiI 

frraiErrAti 

• 1JIttitinlI6114uuu endpoint. kinetics viail -15nuamatcutivarluoiatvqL 

onox00 	uor,a-anIcluemawaLtumft Gn 1J0114 

ilu.vilfi'll.CaLoilLi‘Juittiti Xenon flash lamp 14101n-i 

• ii)i-aiIlai'LLuu Spectrometer with CCD 



0.s4 allrlIt17q11115T,MSIJLI,0110111.14171 o- 	A (OD) iim-nilnkllurniuNo (Accuracy) <G)% 

lD OD uatilfl-nuu.titierilun-1561uwa (Precision) <0.&% lwthl 5) OD uar. <0.96 

.j OD vtSaGln it 

?1-11.11501,116113J1P111.11D1114 U.1.11J linear , orbital uar double orbital azoilnalloituti-)1 

5)-0,00 	 c' 

	

alfriLZOAJOLVICIEVUVII-Jijkl r11 	avn 

LidaAuei 	 @IfilvtioCrho uazoilnImfai-ovipargiA"mi"lar, 0.G) 

lrOlitg1 Vi'a;11-171 

ii1115LLfmghviiontillit-nIVrilluatlimltvir4aInmpu FDA tvG)CFR Part mG) 

6.G)0.G) 0-amolillA'riu-.zuvIJLgin-rs Windows 

0.5)o.b 011.Modluti 115ti1 Elisa, DNA, RNA, Protein, End point, Kinetics, Well scanning, 

CeL growth un Beta-galactosidase 1G1 

• FilUltliwa protein quantification, cell-based assay, enzyme activity assay 

at ratio lybo/ls,..c.'0 g1v5i.Y70 DNA at RNA 

• 011.Y15ov11 curve fit, kinetic calculation ateranuivnil IC&o/ECo 

6.5)0.& 011.1150L1M1114C1Jur,"lo,uxu real-time (current state) vtInilimutit endpoint 

at; kinetic 

0.5)o.b allnloeiliimeilt1611thurm Microsoft Excel 14i 

o.mosid 	 Protocol ilvitoThil'iloilttotOlLi5OdiEJI@Utrighuttiloi 

cl.G)0.d ranImMintanllmw-MuzlimAlvliRna (dBase) atranlo export 

o-a.mo&iin-rSaiyiNa 	 r51y1 cm-wtialjo)Uwm 

Ithunu 

o.G)0.mo 41u-Ju G) 

:1.6)G)1;116141.1 

vi.G)tc riql_lmdAhtnuti 

4iulti 7.1 

- 	 (cPu)13.iiipun--1 Core i& 

- rivn-JEJ-]-11A-1?1-15,s1 (RAM)11i'iabnil c GB 

- 	 (Hard Drive) 	G) TB 

- Eleiltateima (monitor) til̀la@uvu /1u1v1T3.i17@rJn'il 5)Gc U7 ^-• 	1, t 	1-N,J-1.j5zo-iwnluirni  
- 	 )11CXA 	 

i-1 

- Fywr.LOuAaiti'aun-il oc2,x&00 dpi 	

(t/jd 	 ind.o)to.lo LF1ta917,13ACQ 	1.111.i 	Tel 	 ,..snurn 

- Lflt@liiuv;c4atc.imn-J-051 

- 	 ahilvici 
;";;WaZtaltirlyrri 

cq.mln.crl_lnIctiti5tu5liulv1111 (Stabilizer) ilu7t4 	r tylvalii.i@un'il 5) kVA fl-luf;11 

rr7vi-oluGi7EJ microprocessor tililfrnlai-flunmJi'mAtancu m-c cycles 

cli.5)1v.cc well plate lt1.11.11.11A0r1 cb 14q2„1 	 Elisa i1u7t.4 5, /pi 
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(.0G) 41.15tolki,roluaIlml(rtmuuLoiTcrr-Ant-j'n'enutmviNviitVn-irmi'mnluar,LU 

LoravV•lo)1@lInnOC-rtietuoicfflganlimaritfliituiliiLatatanrian'IunlIliiivIL% 

Lii@niIm-)aei@u uativtlanciLiuIzmnolIiitulinutit 

1.111111enA'u514JlipilI114051i1 

im10,0 	", -:gn11 

0.11 	• ; 



onliAttfifisra4Clu4utharicAgui"fimularmh1nti14 (111116141) 'tun-1144a 

cchtaitivorLa 

Z.Iv1Tv1q71tr.fl55111 G) 

VItilt.1411.4LZTUB41fil4t111 	FlcurImuipriatriivaroffaulail 

11Llusnrthr.incuitoiiv;ifiv” 	 (alukaAlunly1Y167U)... 

n. 71dYIf11NU61S1f91nfl14 (I1f916-1404) 	 p 10, irgni4  

I.Nl7111 	01,490,000. 1Y111 (0121A'1141,1101.1111YleCTU)... 

1191/14117U (61rJ) 	 -1.1111 

d. LlI4d1cilL1110,11-1fllflf114 (11f116141).. 

L@Oil."41 

irdl@leglaf1@MTVIINO1U 4'14 
v 	4 1, 110ARTVIUTilfellitifilli3111W111 (I1M16944) 

&.G) 	 4f17D1 

et.tv Lit.Jrjwa 	Lvwurvi 

.cr) u14e17r14fm7cu 	5f1111D4 	nI53in11 

&.e 	 V211f;1 	n151.1n-1 

n773g115uotLat11in-i7 

1.1v. 	 . 5 iurri-itirrn 

.. 

n4:11c  46)."`.. 	 - 
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