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eJtlnu~ ~1'Ubb61t~ ~bb 1~JKvlJ '11 flfl1':i1 bfl':i1t'\,fo11lJ'U;;'l'iJ\?"li1t'.J'U':i:.: fo"IJU~ fl1~11;:i:.: 1~fo~£J b'l1lJ1'Hl'Ll11 tJ1 'ti 
'U':i~fle:JU 1 'Lifl1':ifl1'\l!'U~lJ1(9)':ifl1':ibb 'U1'Vl1.:J fl1':i'IJ5u~1 'Ufl11'\J eN tl'Ufl11llbi cJ.,.'.J~ e:J1'1 bi'i~'i1'U 1 u'Vle:J.:J'Uij'U~ fl 1':i 

':i11l'l'Y.:J 1-if b ti 'U'U e:l¾J 6'11 'LI fl 11'\111 bb 'U1 'VI 1.,.'.J fl 11'1.J fl '1.J&l bb61 ~tJ 1' utJ ~ .,.'.JlJ1 M 1)11'U A11lJ'IJ 61 e) \?).fl c.l'Vl 1.:J~ 1.fl 1w 1 'LI 

Vl e:i.:itlfl '1.J&l fl11 bb6'1~ fl 1~ ~ 'LI 1 Vl:W fl1 ':ii (,),J'U1~ fl c.l.fl1W61J e).:J 1~UUA111Jtl61 e)~i) cJ bb61~A11lJJ 'Ufl.:J'Vl1.,.'.J;g1.fl1'V'l 



2 

cl'1V1fu~eN'\Jfiu~fl1':i (Laboratory Biosafety and Biosecurity) b~el'\Je}!lfl'UeJ'Ut,l':iltHbn~'\Jfiu~.rn..!bbG"l:; 
V o 

I ~ ,::!:ii ~ Q.J I~ i./ 

fl1':ibb '\l'l':i m:;,rnJ'1Je).:J b 'llelVl':iel?l1':i 'll1.f11'We)'U(,l';i1 tlelelfl?l?l.:Jbb 1 Vli;lel:IJ 
" 

1Lfl':i1:;v1f111:w'\Ji;'10V111tiV11.:i~hm-w 1 'Ll~a.:i'\Jnu~ fl1':ilil6'1~h1V1 m .n 1f11'll1;g1 bflJJ bb6'1:;1iJG"l;g11V1m 
,,I ' ' 

Q.j 6' ,: QI, Q.J 

flru:; b.fl?l'1J~1?l(,l'J '1'1416'1.:J fl':iill:IJVl11Vltl16'1 tl 
' 

3. tl-a~1t1'lltl~1~~u 
1. 1t?l'LJe):IJi;'1 b ~ e)f11Vl'UVl:IJ1(,l'Jfl1':i15'U nu~.:J1'U'1Jel.:Je'.i'~ bMm·ifo.:i 1 'Ll~el.:J'U nu~ fl1':iVl1.:JliJG"l;g11Vltl1 

'U d..l '\J ':s,.J 'l 

~VIV1115'U D u~m (,l 'Jj11'U m 1:IJ'U i;'1 el VI 11 ti 1 'Ll~e).:J'U flu~ fl1 ':i cl1V1 foiei.:i'llfi u~ fl1 ';j~ i;'1;g11VI tl1 

2. b 'U'Ubb 'U1Vl1.:J 1 'Llfl1':i'U'i'IJ'U1.!J:IJ1 t,l':ij11'U'1Jel.:Ji0.:i'\Jfiu~ fl1':iVl1.:J~G"l;g11VI tl1 

1 'Ll fl1':if'ifl~1dliJ:;1 Lfl':i1:;v1m1:w'l.lG"lelV111 tl 1 'Llia.:i'llfiu~ fl 1':iVl1.:J~G"l;g11Vltl1 .f11fll'll1;g1LflJJ bLG"l~ 

~G"l;g11Vltl1 flru:;b.n~'ll~1?l(,l{ lil1'Ul'U 5 ia.:i 1t?lbbfl ~0.:i'llfiu~fl1':i;gl'tJ':i11tl';i:;~u 2 lil1'Ul'U 1 iei.:i Ael 

~0.:i'llfiu~fl1':i~G"l;g11Vltl1vl'11'\J bbi;'1:;i0.:i'llfiu~fl1':i;TU':i11tl':i:;~u 1 lil1'Ul'U 4 ~e),!j Aeliel.:Jfl1':ib~tl'Ufl1':i?lel'U 

'llfiu~fl1':i~G"l;g11Vltl1 i0.:i'llfiu~fl1':il~tl~i;,;g11Vltl1 iei.:i cell culture bbi;,:;iei.:i'llfiu~fl1':il~tl~G"l;g11Vltl1 2 

5. ilt:J11Jf1VJ'V1bU'W1~ 

:IJVl11Vltl1i;rtl 

CU-IBC 

IBC 

fl'Uel. '1'141"1 , 

fl'Ue). i;'{'J'U.:J1'U 

fl11:IJ'UG"lelV111tl"1 

~a.:iufiu~m':i 

Q.J ,: ,: <=:). Q.J 

fl ru:; b.fl?l'll1'111?lm '1'1416'1.:J mru:wV111V1 tl16"ltl 
' 

fl ru:; fl ':i':i:IJ fl 1 ':i fll'\J fl:IJfl'.l 1:IJ'U i;, elVl11 tlVI 1.:J;gl .fl 1Y-1'1J el.:J 
' 

~'\41i;,.:Jfl':it1J:IJVl11Vltl1i;rtl (Institutional Biosafety Committee of 

Chulalongkorn University) 

fl ru:; m':i:w m 1 mu fl:IJ m 1:w'll i;'1 ei Vl11 ti VI 1.:i;g1 m-w'll ei.:i ci1m 1 'U , 
flru:;m':i:IJfl1':ifl11:IJ'UG"lelV111tl el1;glel'Ll1ii'tl bbi;,:;?lmY-lbblVl~el:IJ 1 'Ufl1';i 

o &' o:::::. CV 

Vl1.:J1'U '1'1416'1.:J fl':iill:IJVl11Vltl1i;,tl 
' 

flru:;m':i:IJ fl1':ifl11:IJ'UG"l elV111tl el1;1el'Ll1ii'tl LbG"l~?l.f11'WbblVl~el:IJ1 'Ufl1':i 

Vl1.:J1'U':i~~'\Ji;'fl'U.:11'U 

Pl'U tJ fll 1:IJ'U 6"l el VI 11 tl ell;gl el'U1iJ tlbbi;, ~ ~,:i bbl VI~ el:IJ 
" ' "" .., '1'141 i;,,:J m ill:IJVl11 VI tll i;, tl , 
fl11:IJ'UG"lelVl11 tl el1;glel'U1iJ tlbbi;,~~,:i bbl Vl~el:IJ 

iei.:i'\Jfiu~ fl1':iVl1.:11Vltl1Pl1?l(,l{~iJfl1':i 1-U?l1':ibflJJ ?l1':i;1.f11Y-I 

(Biologicalagent/ biological material) -fo~n:wii''Ll(,lf,:i~ Vl~el~'llmru 
d .c!J ~ ,: d c:l ..,,.CV ail ~ 

bfl':iel.:J:IJ el1Vltl1 Pl1?l (,l';i b 'Welfl1 ':ib ':itl'U fl1':i?lel'U fl1':illil tl Vl':iel flWU':ifl1':i 

1'll1fl1':i 

'U~(,l Ufli;,1fl':i 11:w~.:iUflfli;,.f11tl'Llelfl~JJnlil fl':i':i:IJ.f11tl 1 'Uia.:i'\Jnu~m':i 
' , ,,I 

tTw7 b'U'U'U';i:;li)1.:J1'UVl1.:J;g1.f11'V'-l .:J1'U~bMmiei.:inU?l1':i;g1.f11'W 



BSC 

BSL 

BSL Checklist 

Biological Safety Cabinet ~~hih.nt.J 

Biosafety Level 1~'1l'Ufl17lJ'Ufle:Wl.llt.l'Vl7-:i~1.rnw 

lfl~eMi'.ie:i1;11'Vl'Yu'\J1~d1'wm1:i.J'\Ji;'le:i111.nt.J'lle:i-:ivfe:i-:i'\Ji)u~n11V11-:i~1.fl1'W 

lrn~1~'U'U'U1~mm..rn (Biosafety Level Checklist) 'W~'W7b\11t.l 

flW~f111lJf171fl1'UfllJfl17lJ'Ui;'lel(>).flcJ'Vl7-:)~1.fl7'W'lleM'<iJV17i;'l-:)f)')t\J 
' ' 

lJ'\ll71'Vl t.l76"t.l l"l'WcJfl17lJ'Ui;'l el\11.fl t.lel7~1 el'W7:!J t.llli;'\~~-:i ll 1111 i ellJ 
" 

'<ilV17i;'l-:imru:i.Jm1'Vlt.l7~cJ mi~ 1e:i-:il"11?!~11'<il11tl Q~1-u't1 1~t.J~ 1mni;'l 
' ' vd .?-1 ,r ,r .c,,, Q..J 

1',Jl'llt.l1'll7tlN7f1flW~'1mu~t.Jm1lJl"l7'1~1 '<ilV17i;'l-:imru:1J'Vl71'Vlt.l7i;'lt.l 
" V ' 

Biosafety Levell (BSL 1) vfe:i-:i'\Ji)u~n11~1ih.nt.J1~'1l'U 1 

Biosafety Levell (BSL 2) vfe:i-:i'\Ji)u~n11~1ihnm~'1l'U 2 

Biosafety Levell (BSL 3) vfe:i-:i'\Ji)u~n11~TW1.flt.l1~'1l'U 3 

Biosafety Levell (BSL 4) vfe:i-:i'\Ji)u~n11~1ihnt.J1~'1l'U 4 
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d 
'U'Vl'Vl 2 

bb'W1f1~ 'Vl(l~~ bbG'l~-!l1'W1b"11'a1~t-f/1iEJ ~b~EJ1iel.:J 

1,1, 'U1FI vl 'Vl~~~ 1,1,1;1::;-:i1t111,m1::;'l-f/1ic.Jvl I,~ cJ'J'UeNflUfl7j1 bfl11::;'l-f r1111JumrnncJ'Vl7-'.l'll'JJ"l7'\'ll 1 'Ll 

vf0-:iunu~m1'il&1'll11vim mr11'll1'l!1br1:iJ1,rn::;'il&1'l!11vicJ1 r1ru::;wi'lll'l7i;1(,11 'ilW11;1-:imuhJV111vim~c.J iJli1-:i-d ':1.J , , , 

1. fl11:wV1:w1c.Juaifl11:wihfi'ru 
QJ 

m1:w,J1;10v1J1c.J'V17-:J'll1.fl7'l'll (Biosafety) 'VllJlcJ~-:i bbmAvi1tifl7T~'il71ru1~-:it:-i1;1m::;viu1,1,1;1::;,J1::;1,Dt1 

r111:1.Jb~c.J-:JV1~aeYt1(,117c.J~0m1:1.Ju1;10v111cJ'll0-:ii;1'1J.fl1'\'ll1J'U~~ 1,1,1;1::;r111:1.JV1&11ff\/l&11c.J'Vl7-:J'll1.fl7'l'll B'U07'ilbf1vl'il7n 
' ' 

m11-.5'm1,1;1::;-ww.im m1br1~at1~1cJ m1ivim1 1,1,1;1::;m11'liuw1cJ'll'U'il7n~-:iiJ'l!1(>1J-:i~1,tlu'il~'Ll'Vl~~ vl'll i(,11 
' 

1,1,1;1::; ~-:iiJ'l!1(,1~1~H'um1ufuu1-:i1,u~c.J'Ubb tl&1-:i"Wt1ITTv1c.J 1 ii, vir11 u 1&1~'W'Uo11'11m11J 1vimu'!'ll1::;a~1-:i~-:i 
' ' ' 

Genetically Modified Organisms (GMOs) 1,1,1;1~r110ur1~:1J~-:inwu1"W'Llq~1-:J~'U b'U7lJ71m::;uuiJnl'ltl J-:i 

1 'U ci1u~tJ ~ 0 cJ (,17:IJ 011:1.J'll1 ~ 1,1,1;1 ::;ci1u~iJ m 1 mu fill m 1:iJtl 1;10v1n cJ'V17-:J'll1 m'l'll 1, 'U'U:iJ 1mrfi'1'Llmn1;1~J11-1 ru 
' ~ V 

1 u n 11vl bb&li;1'1J 0'U 11lc.J'lJ0-:Je'.i'tl nu~-:J1'Ubb&1::;'\.Jj::;'lJ1'll'U 11:1.JJ-:i~-:i bb 1v1i\'0:1.J 1 VlU&l 0vlJl cJ'il1 nm1~v1 b (0Vl~0 
\J , \J ~ 

i;111'l!1m'!'ll 'l/1\J1Jlc.J (Biosecurity) b tlummn111, ~0u0-:inum1:1.J~v1'\'llmv1'il1nm1m::;v11~V111 vf 1,nv1m1:1J 

b~ tJVf1t10l eJ\J fl flf;l bb61~~~ bb 1~ ~ €1:W b tJu111 l911n1'it91 bb~r111:1Jt161eJ'91Jl tJ?f 1n~u'UV1~ rrVf t1\11'U6lJeJ-!lf!11:w'l161e:l~Jl tJ 
' '\J ~ ' ., 

I Q.J 6' .::::,. !V Q./ -=:! Q.J 

\,10?l'1J.fl7'\'ll0'U1:IJ cJ:IJ'U~c.J 1,1,~::;?1-:i bb 1 vl&10:IJ'il1 n 0'U(l\17cJ'1J0-:J'll11 {,)tJ 
' ' ' 

(Biological Agent) 
q .c:i, q Q.J 

'Vl07'ilbnvi'll'Unu 

e'.f tJ D1J~-'.11'U'il1 n fl7j1~ cJ 'ill n fl11'Vlvl&l 0-:J 1,1,1;1::;/V!~el ~-'.I bb 1v1i\' 0:1.J zj-:ici-:Jt:-i&l ~~0 f17jt:-J~(,1t:-J&l-'.17'U~:!Jfl !1!.fl7'\'lll,l,1;1 ::;~0 
'\J .,J ' 

?11?1~.fl1'\'ll'll0-:itJ1::;'lJ1'll'Llbb&1::;6ll:1.J'll'U V1~nm1vi'11 tJ A0m::;u1um1r111:1Jtl&1av111cJ1t1m1~vim1'l!11(>1t11 u 
' ' 

Vl0-:JUDU~fl71V!~el 1 'Lli;1.f17'J::;~f11Uflllvlbl,&l 1~ b ~el~vlV!~ff<il7flvl belfl1i;1~fl'Ul,b&1::;~-:Jbb 1vl~0:iJ'iJ::; 1~1U'l/11\,1tl~iJ d.-1 , \J , 

eJ'U(,117c.J 01vi 1,(rnfobr1 ~-:iiJ'l!1(>11i1v11,1,,J1;1-:i"W'Ll~m1:1J ivi1viv11;10-:i ~-:iiJ'l/1(,1~1,tlu'!'ll1V1::;1m::;\i1u~1-:i1nu zj-:i 

1v1c.Jv\'11,J iJ 2 j::;li)u A0 j::;li)u:'U~1'U b~0'\Je)-:Jfl'Ufl'Ubb1;1::;i;1.fl7'1'1Jbb1vlii'0:1J1'Llvf0-:iu5u~fl111:1J'1Vli1Jc'.T?1nu 

'll11(,1t1~01'ilbth.JB'U(,111cJ 1,1,1;1::;1::;\i1u~ 2 1,~am1u0-:inu~-:i1,1,1v1i\'0:1Jmt1'Ll0n'il1n'l!11vit1eJ'U(,117c.J m1 
' ' 

\111 I, 'U'Ll-'.11'U(,171JV!~ nrn 11JU&l 0v1Jl tl'V11-:J'l/1.fl1'\'ll\11 I, tl'U (,) 0-:iiJ~il0u5u~ fl11~1 Vl'V0~~'V11-:J I, 'VlAlJA 1,1,~::;115tJ5u~ 

1J1(,11~1'U (Standard Practices) 1,1,1;1::;115u5u~1,Q'\'ll1::; (Special Practices) 1v1c.JiJ~tlmufa~::;1,A~0-:iil0 

'U0-:Jfl'LlB'Um7c.J1,-d0-:i~'U 1,1,1;1::;~-:Jel1'U1tlfl111Ji;1::;mn~00nbbUUl,l,1;1::;i;'{'r1-:itum 1,1,1;1::;:!J'Uelll&lfl11b~:!J1::;li)Ufl11 
'\J 

ua-:in'Llci1uUAflm1,1;1::;~-:i1,1,1v1~0:1J (Aru::;0um11Jfl11A11:1Jtl&10v1J1c.J'V17-:J'll1.fl7'l'll :1JV111vim~t11J~v11;1, 2555) 
' ' 

fn 1:IJ J 1 \Pl t1)'1J 0-'.I f\111) tJ 1;1 e)vl Jl c.J'lJ 0-:ivf 0-:i,J 5 u~ fl7j'VJ1-'.l'll1.fl7'\'ll fl71tlnu~-:i 1'U 1 uvf mu nu~ fl11t!'UiJ 

A171JB'Um1m1,1;1::;m1m~t1-:J?l-:J 1:i}J1,J::;I, tl'Ue)'Ll(l\17tl~bf1vl'il7ni;111l,fl:!J b (01 jfl V!~mnv1'il1 n 1m-:ii;1t1-:i:'Urfi'1'U 
'\J ~ 

'1Je)-:J'Vl0-:Jtl5u~ fl7j~:!J fl7je)e) nbb UUbl,~ ::;n11iv1 fl7 j~7'Llfl171JU~ 0vlJltl hl~ nt-10-:i I, Vim ::;i;'ll) 07,J fle) 1 Vlbf1vl 

~u&\ I, V!~ 1 uvf 0-:iu5u~ fl7j Vl11 VI~ t1J I,~ c.J-'.IUU1::;1J1 ru 1,1,1;1::;07 'iJci-:Jt:-J~ m::;V1u~0~-:i 1,1, 1v1ii'eJ1Jl,l,1;1::;~'l].fl1'\'ll'lJ0-:J 

~u5u~-:i1u1 'U'Vl0-:JUDU~fl7jl,l,1;1::;~~l,~t11'U0-:J 1!91 ('l'IJ1bvit1) ~1'U117tlru, 2558) 

unl'Vlc.J71'l1i;1(,11 Unl~c.J 1,1,1;1::;[:Jl,~c.J1'Ue)-:J(,)e)-:Jl,t:-J:Urui1ruVl7!911'Lli;1'll.fl1'\'ll bf1vlfl11U1vll,~UV!~m~c.J'lllvl 
'I.J OJ V 'I 

e)'WI, ~0-:JlJ7'il1 n fl7j'V] 1-'.11'U 1 'U'Vl 0-:iu5u&1 fl7j fl7j 1 'Ubf\~0-:Jil 01,1,1;1::;~,J mru f\11:IJ I, U'UB'U m1m1,1;1::;m 1:IJ I, U'U'W~ 

~nnm1bfl:!J fl7jj::;1,uv1V1~01vJ1mJ 111J~-'.l~U~b'Vl~~1-:J I v'i11vfm1:1JU~clvlJlc.JbU'U'U'il~c.J~11'1t1)0~1-'.IV!~-'.I 1u 

n11v'i1n'ilm1:1J~1-:i I mt11uvf0-:iu5u~n11zj-:iM0-:ir11ti-:i~-:i 1,~01 vfun1~m1,1;1::;~i1:1J-:i1mnv1m1:1J'\.J1;10v111cJ 1 u 

fl11u5u~-:J1'U (~'ll1vl1 :Uu::;~(,)j, 2557) 
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m1iim1i~ m1(1)1'U m1:1.J'IJ1;1e:i~n t.11 'Wvf e:i._:i'l.Jfiu~ m1~~cle:i:1.J?l.,:i~m 1 vf ~'1Jfiu~._:i1'Wvh._:i1'W 1(i)e:icl1._:iii 

'U'a~~'V15.fl1'W'U1 t.11;'l~e)'U\>l'a1 t.l bbl;'l~e)iJ~ b Vl\,l~ effil bn~:ff 'U 1(i)'1J ru~'IJ DU~.,:J1'U 'a1:l.J~._:j 1;'l~A11:l.J b~!:J.,'.J~'1~bf1~ fl1'a , , .,J 

'U'Ub~eJ'U'1JeJ.,:J?l1'abflii 'lJeJ.,:Jb~t.l~~b,eJ""11nvfe:i._:i'lJfiu~fl1'a~~._:ibb1~ii'e:i:J.J1(i) (1it.1:1.J'U 1:l.Jl;'l'U'a~?l1'a, 2560) 

m11 ~t.1V11._:i b 'VIA l 'W fa~;g1m'\AJ~:W n11-w\ilJ'W11 'lle:ici1._:imn ~ ._:im1~~bb 'l.l1;1._:i-w'Won'a'a:1.Ji .,:i:w;gi(,l1!'U 
' 

i;11:l.J1'afl'Vl11m~ m 'Vlfl'WA'Vl1.,:J(i) 1'Wb 'VIA l 'U ll;'l ~;g1J71'\Ali;1:IJ t.11 Vl:W bbl;'l~'W'U61f'l1 fl'a'a:l.J ne:i 1 Vlbn~i ._:i:w;gi (,l~~ bb 'Ul;'l.,:J 
' 

-w'Wom1:1.Jzj.,:i'<i\'1b 'U'U~e:i._:i:wmmm11 'Wm1~bb1;1 (,l'J1""1i;1eJ'\J bb1;1~ue:i._:in'U b ~e:i 1:J1 vf bn~eJ'U(,l'a1t.1lilm'.f1imb1;1~~e:i , ,, " 
:l.J'U~6 i(,l'J 'W'U bbl;'l~~.,'.Jbb1~ii'e:i:J.J Vli.,'.J'V11fl1'a'Ul;'l~'U'1eJt.i~.,:Ji'J;gi(,l~~bb'Ul;'l.,'.J'W'U6fl'a'a:l.J i5._:i1(i)iibb'U1'Vl1.,'.Jfl1'a'LJDU~ , , .,J 

b vi e:ir111:1.J'l.l 1;1e:i~nt.1V11._:i;g1n 1'1"l(,l 1:l.J~ i5 i;111r11{ (,l 1 bem11' 1V11 t.1A11:1.J'l.Jm1~ .flt.1'Vl1._:i;g1J11'\AJ (Cartagena 

Protocol on Biosafety) 1~ t.l'U'a~ b 'Vl f'l1 'Vl t.11~ i ~v\'1 bb 'W1'Vl1.,:J'Ufi u~ bbl;'l ~:w fl 11i 7.,'.J'l"l'a~'a16U'U qi qj'<ii A11:l.J 

'Ul;'l e)~Jl t.l;g1J71'1"l :W n 1'a~ ~~.,'.Jfl ru~ n 'a'a:l.J fl1 'ab 'Vlfl'W A (i) 1'UA11:l.J'LJ1;'Je)~Jl t.l'V11.,'.J;g1.fl1'1"l zj ._:i~ bbl;'l A11:l.J'Ul;'le)~Jl t.l'Vl7.,'.J 
" 

;g1J71'W1 'U'a~~'\J'U'a~b 'Vlf'I bbl;'l~:W fl1'ai~~.,:Jfl'a'a:l.J fl1'aA11:l.J'Ul;'le)~Jl t.l'Vl1.,:J;g1J71'1"l 1 'Wbb\ill;'l~Vl'W1 !:J.,:J7'UVl~eJi;1tl11J'U 

b vi eJf17fl'\J ~ bbi;1 .,'.J1'U1 ~t.lV11'UA11:l.J'Ul;'leJ~.!lt.l'Vl1.,'.J;g1J71'1"l i:11Vl1'\J:l.JVl11'Vlt.11~t.li'.i'a'a:l.Jf'\1i;1\,l'a1V1iJ fl1'a'<il~~._:i 
" 

fll1l~fl'a'a:l.Jfl1'aA11:l.J'Ul;'l eJ~.fl t.l'Vl1.,'.J;g1J71'\Alt 'U:l.J1 b ~ eJ f11 fl'\J~ bbl;'l.,:J1'U1 ~ t.l f11Vl'U~'U'a~bJl'Vl.,:J1'U1 i !:J(,11:l.J'a~~'\J 
" 

fl11:l.J'Ul;'le)~Jlt.l 'a1:l.JJ.,'.J(,l'a1'1i;1e)'\Jbbi;1~ 1 vfr\'1 bb'U~tl11 'Ufl1'ai~b(,l~t.1:l.JVleJ.,:J'Ui)U~fl1'a 1 V!i;1e)~flii'eJ._:jbbi;1~'aeJ.,'.Jfofl1'a 

'1Jfiu~._:i1'U1it.11'W'U'a~bil'Vl\il1.,:J 67 (:h~'lit.l VJ(,l.fl1fl'a, 2557) 

2. fl11:J.Jb U'U:1.J1"l.le1..:i..:i1'W'W\ilJU11 tin1'a'U~Vl11~~ m1~1uR 11ui.J~e1 ~.nt.1 
""1'\411;'1.,:Jfl'afJJ:l.JVl11'Vlt.11it.11(i)i~'Vl1bbt:.J'Ut.l'Vl6f'\1i;1\,l{fl1'a'\J~Vl1'ai~fl1'a(i)1'UA11&J'Ul;'leJ~.!lt.l eJ1;g1eJ'U1:IJt.l , , 

bbl;'l~~·._:ibn~JK e:i:J.J 'W. f'I. 2560-2564 :WA11:1.J:1.J
1 

._:ivtmm-w' e:imT'Um.rn1 vf:w m1~ ~ fl1'afl1'a(i)1'WA11:1.J'l.l1;1e:i~nt.1 , , 

m;g1e:i'U1:irt.1 bbl;'l~i .,'.Jbb 1~~ e:i:J.J (,11:l.J'U 1t.1'U1t.1vi1(i)'IJ1~mf'IH bbi;1~~1b 'W'U.,:J1um'UA'lunrnbt:.J'Ut.1'Vl6f'\1i;1(,l{ 
" ' 

'1'\41l;'l..:lfl'aill:l.J'Vl11'Vlt.11~t.l'a~t.l~ 15 ti ('\AJ.f'\. 2555 - 2570) fie) "b'U'Ue,j\11 'Vl1-:JUUJUJ1 bb'Vl~-:Jfl11:J.J1' bb'Vl~-:J 
o:i ,., QJ CIJ 'U 

ii c,,,. .J t.l 4'c,,,. 6,c,,,. Q.J .,:J Q.J .J d., -=,,I ,<::,l Q.J di 
e)1,:je)._:j 'Vli;1'a1.,'.Ji;1'a'aAf'\ffU1'Vlt.11 bbl;'l~'U1(,lfl'a'a:l.Jb 'WeJfl1'a'\AJ\ilJ'U1'Vlt.1.,'.Jt.l'U" :l.J~.,'.J'U 

t.l'Vl6f'\1i;1(,l{~ 1 fl1'a'W\ilJ'U1'a~'\J'\Jfl1'a'\J~Vl1'ai~fl1'a(i)1'UA11:l.J'LJ1;'JeJ~.!lt.l eJ1;g1eJ'U1:1Jt.lbbl;'l~~'1bb1~~eJ:l.J , 

' 
~'1bb1~~eJ:l.J 

., JI 
~..:J'W 

t.1'Vlof'\1i;1(,l{~ 3 m1-w\ilJmArum'l"lfl1'a'U~Vl11~~n11(i)1'Um1:1.J'lJ1;1e:i~nt.1 mihe:i'U1:1Jmrn~ , , 

t.l'Vl5f'\1i;1(,l{~ 4 fl1'a'W\ilJ'U1fl1'a~eJ?l1'a(1)1'U'Ul;'leJ~.!lt.1 eJ1~1ffl.J1:IJt.lbb1;'1~~'1bb1~ii'eJ:J.J , 

t.l'Vl5f'\1i;1(,l{~ 5 fl1'a6'1-:Jbi;1~:l.J1\ilJ'U6'a'a:l.JA11:l.J'Ul;'le:J~.!lt.l , 

'W bt.l'U1t.l ~ bbi;1~-:iti._:ib '1(,l'U 1'a:l.J ru m 1:l.J:W.,:JiJ''U'lJe),:j e).,'.Jfl fl'abb1;'1~~1 t.1'\J~Vl1'a~'1~~bb1;'1A11:l.J'Ul;'le)~Jlt.i 1 'Ufl1'a 
' " 

'Vl1'11'U 1 Vlbbn'W~(,lbbl;'l~'\J Am fl'a'Vl flA'U e) ci1-:i b 'U'Ul;'l 1 t.l~ m~ruer fl'r:f'a~bt:.Jt.l bb '\AJ'ab Vlb ~'Wti-:i fl1'ai;11.J'Ui;1'U'U , , , 

n11~~n11e1..:iR n1 ~~~.,:Jf'l'W6m1:1.J'l.ll;'l e:i~n t.1 m~1 e:i'U1:1Jmb1;1~~._:ibn~ii' e:i:J.J (f'l'UeJi;1 .) b ~m U'U'Vl'W1 t.1 
" 

'\J~Vl11~~m1 bbl;'l~'\Jj~i;11'UA11:1.Ji1:1.JiJe:i hi\n~ n11tl1'U fo'U1t.1l urj m1'llfiu~ i;1{1-:im1:w~1'U11:1.J ~~v\'1 
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belm'f1';i ~:ifa ';i1!:.1~1'Lle-J1;1 bbl;1:rn11e:lflmJ';i:W ~VlW'U'Ufl1';j?fe)'U?f1'UVl1?f1bVl(9lfl1';j'l.J1Vlb~'U b~'U'U'J!'.I bb1;1~ 
" ' 

ff\J~b '\/1(91 b ~m'.fo~fl'Llfl11bnv1J1 lJfl11iv1i~ci1m1'Ll bl1;1~Vl'U1!'.1~1'Ll~U'Vl1~1'Ll b '116l fl~ill~bfl~el'U1!:.I 
' ' 

bbf).J'U l:JVI 6'~1 a\il 1 bb~ ~ bbf).J'I.J'U.fl ,rn bb?f VI~ fi ~vi P!Vl 1 ~ b U 1Vl:l-J1 c.llb1;1 ~ n \) fl';i';i:W'Vit.h~'ll1 fl:W\1 '141 "1 \)~ 
' ;;,J ' 

~1b-w'Llm11tJvi'1c.1n'W 

n1'a'll'a~bii'WNmb~~V1UV11'tJn1'a~~ m'a zj~b 'U'Llfl1".i~vi(917:W 1h~Lil'Lle-J1;1~:w~viB'IJe:i..:im".i'll!JU~~1u 1 'Ll 

vim~ "1U(911:w~1t1 vi~ \il fl 1;1~-;i1:w n'Ll 1:vi !'.Iii fl 71(9l'fl \l'l.h~ b:i'.lu 1~uu fll ".i~ vim 1e:i d 1..:iu e:i !'JU 1;1~f! # ~ u1;1~tl1e-J '1~ 
' 

bnvl~'W:IJ1Vl'UV11'Lll ~mJfo bbe-J'Ll fl1".i~1 b 'W'lN1'Ll 1 Vl?f elvlfliK e)~ fl'U b '\J1Vl:IJ1!:.1 

n1'abbm"ll'lli'u'll'a {I 1.frue:iu fl'W';l e)~ bb'1~\l V}e) e)'Ll\11 fl fl 1".i~1 b 'Wm1um 1 'U1 'Ll fl1".JU1'UU';i ~~1'Lll ~e) 
' ' ' 

Uel~ fl'Lll V1(91 bnv1J1 bb'1~!:.lflJ~"1Ufl11:WU'1elvl.l1!'.I 1 vf~~~:ff 'Llzj~b 'U'W m~U1'Wfl11 POCA (Plan-Do-Check-Act) 
' 

e:i d 1~~ e:i vd e:i~ bb'1 ~?f e:ivifl~ e:i~ nu:1J1(91 'J~1u A11:w'l.J'1e:ivi.nc.11 'Ll~ 7'Llvi b~ !'.116/J e:i~ b 61i 'Ll -u e:i n1V1uv1 :w1 \il'a~7'Ll 
"' "' 

e-J ~ (91 i1 rusvi el !,l ?f 1'\/1 fl';i';i:W 'a~U U fl 1 ';i ';ij vi fl 1 'a el 1'U 1 el'Ll 1 :lJ c.lbb'1 ~ fl 11:WU 1;1 el vi i1 !'.I (:w el fl. 18001 - 2554) 
' 

( fl ru~m'a:w m1m 1:w'l.J'1e:iv1.nc.11911'Llbflii \l'\411;1~mru:wV111vic.11Gl c.1, 2560) 
' 

';(11 flU';i~ fllP!~'\41'1~ mru:WVl11Vlc.11Glc.l b~e)~ bb 'Ll1UDU~ b ~e) fll ';j'LJ ~V11';i~V} fl1';i\911'Wfl11:WUG'Je)V!J1 !'.I 

el1'll'J el'W1ii' !'.lbb1;1~~~ bb'Jvliv:w bb'1~?f Jl1'Wbb1 viie:i:w b 'W fl1';i'Vl1~1'W '1Je)~\l'l41'1~mru:WVl11Vl !'.11Gl !:.I 'W. Pl. 2563 
' 

b ~ e) 1 vf ii fll ';jU nu~ (911:W:IJ1 (9l';i]1 'W 1 'W fl1 ';i'Vl1~ 1 'W'IJ e)~ ~'141 '1~ mru:WVl11Vl !'.11 Gl !'.I i;'f e)V} fli e)~ nu:w 1 (,l ';j ]1'Ll (911:Wm (91 ';i1 

3 'J';j';jfli;'fe)~ bb'v1~'W".l~';i1'llU(YtY~A11:WUG'Je)vi.n!'.I el1'll1e:J'W1ii'c.1 bb'1~?f.fl1'Wbl1viie:i:w 1 'Wfl1';i'Vl1~1'W'W.Pl. 2554 

bb 'Ll1UDU~~1Vl'i'Ui;l1m 1'W~~el~~ 1 b 'W'Wfl1'alJ"1~il 

1. b Vl'M1Vltl1i;f1'Ll~1'W:W ffUVl:IJ1!'.lbb'1~ bb~~i~'UAAG'l Vl~elAill~'Vl1~1'Llb ~ e:ifo ~vi'lle:iuvi bb1;1 fl 1 'a~ 1 b 'U'W fll'a 
' " 

m:wm (9l';i~1'W mru vi ?f 1'W~1'W1J'U Am fl ';j 1 'Ui;f 1'U~1'W c.f ~ bb~ 'IX 1~ 'Ufl'W:ff u1 'l.J1 VI~ vi 1 '!Xil fl ill~ fl';j';j:IJ fl1';if111:W 
"' ' 

'l.JG'le:ivi.nc.1 m'll1e:imii'!'.I bb'1~?f.fl1'Wbb1viie:i:w 1 'Wfl1'a'Vl7~7'W (fl'l.Je:i.) '1Je:i~ci1m1u 

2. ~vi 1 vfiim'atlfle:immu1 A'l.Je:i. 6lle:i~ci1m1u 1191Lbn 

► V!Gl fl?f mAru~m'a:wm1m1:w'l.J1;1e:ivi.nc.1 m'll1 fft.nii' !'.I bb'1~?f m'Wbl1viiei:w 1 'W m'av\'1~1'W 
" 

► V!Gl fl?f (,l';j b ~1V1u1~m1:w'l.J'1 e:ivi.n !'.I b 'Wfll'aV11~1u1~"1u~u~V11'a 
" " 

► V!Gl fl?f (?l'ab ~1V1u1~m1:w'l.J'1eivi.nc.11 um'av\'1~1u1~"1ui1V1u1~1u 
" 

3. ~ vi 1 'IXil'W 1c.1u1 c.1m1:w'l.J'1 e:ivi.n c.1 ei1iheimii' c.1 bb1;1~?f m'W bn vii ei:w1 u m'av\'1~1u6llei~ci1u~1ub uu 

mc.1Gl fl~cl-5 fl~'a bb'1~1;1~m:w 1:vi c.1i1V1'W1?f1'W~1u 

4. ~vi 1 vfiibbe-J'W~1u ~'U'l.J'a~mru bb'1~11c.1~1'We-J'1fl1'a~1b um1uvi'1um1:w'l.J'1e:ivi.n!'.l "1 "lle:i~ci1'W~1ub uu 

U';i~'<iJ1VlflU 
' 
5. ivi 1 vfiifl,!J 'a~b iJc.1u Vl~e:Jm(9l'aJ11'WvJ1'Wm1:wu'1e:ivi.n!'.l "1 ~b'Vlm~?f:w.mc.11 'Wci1m1'Ll 

6. 1 'W mru~ii fl1".i:Wel'UVl:IJ1!:.I 1 Vl'Ufl'11 mv\'1~1'W 1 'W?f .fl1'W fl1';i'Vl1~1'UVl~e)i;'f.f11'W bb 1vii e):IJ 1 u fl1 ';i'Vl1~1'W~ 
' 

m\lv\'11 W.lil'iUB'Wm1c.1~e:i'll1(91 -;i1~mc.1 ~(91 b\l V1~e:J?f6llm'We:i'W1ii'!'.I ~,r~~uuru'll1~e:i~ bb~~UA'11m 1 vfvi'a1ufi~ 
'I \I u 'I 

B'W (91 ';i1 !:.I bb'1 ~15 fll ';j'\J eN fl'W B'W (91 ';i1 !:.I~ e)1 \) \) ~ b nvi~'U \11 fl fll ';j'V] 1~ 1'W n ffU:W el'UVl:IJ1 c.1~1'W "1~ fl ci 11 

7. ivi 1 VllJfl1';jtlfle:J'U';i:W\911'WA11:WU1;1elvl.l1t.l.., ~b Vl:IJ1~?f:W 1 Vlbbfl~'U~Vl1';i 'M1Vl'W1~1'W bb1;1~'Ufl'11flJ 
" ' 

8. ivi 1 vfii~(YGl fl~rub~eJ'WB'W(9l'a7cJ bb'1~bA~eJ~V1mc.1 b~ en n'Um1:wu'10vi.n cJ "1 ~ b V1m~?f:wmc.11 u?i1'W 

~ 1'W b ,Ju i ru~ m~ci vi1~ww1 vJ i ru~ fl~ci ei 'l.J mci iu b 'W ~ ~ bA~· eJ~Vlm m~ eJ'W 5umw/ 'Wl?l1~'a~"1'U 
V V S 
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LA~ e)-:J'\.lllll m~ e)'lJ eJ 'W (i'l'J1 t.J'iil1 fl fl1'j m~ bb 'VI fl ~ 'W 1f:i fl bf!~ e)-:J'\.lllll e.!Vl 1m1..:ii1° ..:J fl (91'1J11..:J bf!~ e)..:JVJ:lJ1 m~ e)'lJ 

B'Wm7ml1fl 1 vJvhb 'J..:J?!..:J bbfl~ fl1'J'Vl1~~blM'Wbb 'U..:Jb '1J(i'le)'lJm1mbi;l~b '1J(i'l~f;ml1 b 'U'W~'W 
V V 

9. bd e)'U flfl1 fl'a'Vl'J1'Ut1..:J6Ue)'U fl'V,j~e)..:J'\.ll~e)fl1'J'lJ1'J(91 b~e.!Vl18'1Je)..:J e:i'llmru'Vl~m1m'W~ bbi;l~ hl?!7:l.J1'Jfl 
' ' ' 

bbm '1J 1'11'1118Ci'l'Wbe:i..:i 1 Vlbb-.S'..:il9le:i'UAAf!Vl~e:iAru~'\111..:i1'WCi'l1:l.J'Ue) 1 Vl~e:i~u..:irruuru'l.11-rr'W~'Wb vi mL -.S'..:i 1 vf ~u1V111 
'I \.I OJ 'U 

Vl1eJi1Vl'U1 ci1m7'W\911b 'U'W fl1'JLLm '1J b(91e.Jhi-ii'fl'U7 

10. i (91bLfl~(91 LLi;l 1 Vl:W fl111 'ULbfl~?!1:l.J1?1 eJ'Ufl'at\J fl :l.JA'JeJ..:JA11:l.J'UfleJ(91JlcJ6'11'W'U AAi;lv11'11 :l.J1m~nu 
'll 'I 'I 'I cU 

LVJm::;?!:l.J\>17:l.J~mi-ru~..:i1'W L'U'W 1mLvi'1n'W~'W t1..:ii1e:i Vlmn-w1ncJ L'U'Wvl'W 
' 

11. ~(91'Vl7LL[;J'W'\.Ji)u~m1ue:i..:in'WLLr;1~1e:i..:ifrnVl(?)~mo'W ~r11e:iuA~:l.JA17:l.JL~cJ..:i'1Je:i..:ici1m1'W 

12. ~(911 vfiJm1tlfl61leJ:l.J~'UL 'W~..:JLLr;1~tlflsifeJ:l.JB'WcJ'WVl'W1 vJ e:i~1..:iif e:icJur;1~V1~..:irif ..:i 

13. ~(911 Vi:Wfl1'J6'11'J1'1 Vl1Bm1'1?!B'U Li(jeJ'U'J~biJ'W?!.fl1'Wfl1'J'Vl7..:J1'W~eJ1'1f1eJ 1 V!Lf1(91e)'lJ\>1'J1cJ L .iJ'W fl1'J 

m1'11(911~~um11J L 'U:l.J'1JB..:J Lu1..:i?111..:i 1 'W?!m'W~'Vl7..:J7'W ~(911 vfiJm1m1'1?1e:ium11J'IJr;1 eJ(91Jl e.J'1J e:i..:im11 ie:i'IJ fl 1ru 
' 

1 vJ'W7 fl7'Jm1'1?!eJ'UA11:l.J'W{mJ'1JB..:J~'Umruv1'UL 'W~..:J fl1'JCi'l'J1'1?!eJ'Uba'W'V11..:JVlffi 'lt'J:iJ1 VllJ~..:Jf\(91'1J11..:J1(91 1 LLi;l::; 

~(91'Y11 Lb[;J'W fl1'J Al'Ufl:l.JVl1eJ'Ufo'IJ1..:JLLtll, '1J'111'WA11:l.J'Ui;le)(91Jlt.J''1 '1J eJ..:Jci1'W..:J1'W 
' ' 

14. mruiJ..:J7'WfleJ?!{1..:i b'U'W B7A1'J ..:J1'W'1J(91 '1SeJl!LL61l:l.J ~m~:l.J f mrn'W L'U'Wvl'W v]e)..:Jfl1Vl'W(91At\J?!:l.JU~ 
' ' 

'1JB..:J ~ L?!'WeJ'a1Al 1vfijfl1'J'U1Vl1'J~(9'lfl1'J'111'WA11:l.J'Ui;leJ(91Jl cJ eJ7'U1 eJ'W1&J cJ LLfl~?!.fl1'W Lb 1 (91~ eJ:l.J 1 'W fl7'J'Y11..:J1'W 
V 

b vie) 1 vf bn (91A11:l.J'Ufle)(9)Jl cJm:l.J~ fl'e}f;tj~..:J1'lJ(i'li;le)(91'j~cJ~ b 1fl1 fl1'J'Y11..:J1'W bbfl~fl1Ufl:l.J fl1'J\911b 'W'W..:J1'W1 Vlb 'U'W 1 tJ 
' cj 0 

Ci'l 1:l.J 'V1 fl,!;)Vl:l.J1 cJ fl1Vl'W (91 

1 1 .:::I v,d v 1 o do 
15. 'U Afll m'VI flA'W 'W?!1'W..:J1'W:l.JVl'W 1'Vl (91 bbi;l?!.fl1'W bb1(91i;l e):l.J 'W fl1'J'V11..:J1'W m:l.J:l.J1m:07'W'VI fl1Vl'W(91 bbi;l~ 

'I '\ 'U cU 

1 vf r1111Ji1:J.JiJm vie:i~1 b 'U'Wfl11'111'Wm11Jtlr;1e:i(91Jlt.l''1 '1JeJ..:J?l1'W..:i1'W bbi;l~ 1 vf m11J'i11JiJe:i ?l..:Jb?!1:l.J bbfl~?!'Ll'U?!'W'W 
' 

fll'J\911 b 'U'W-:J1'W Vl~eJb 'U1~1:l.Jf1'1 fl'a'J:l.J fl1'J~1 b 'U'W-:J1'W'111'Wfl11:l.J'Ui;le)(91Jl ff"I '1JeJ..:Jci1'l.N1'W 

16. ~(91bn'U'UeJ:l.Ji;l fl1'J'U 'J~?!'UB'WCi'l'J1cJ'11 flfl1'J'Vl1..:J1'W'1JB..:Jci1'W..:J1'W 
V 

3. Lb 'W 1 fl~ bbiil~'VI t)~~ b~ 1:.1111'U'VleNU~U~ fl1':iU 6l el ~.n 1:.1 

'4 Ai;l 1 fl1 '111'W'll1.fl1'WVl1eJ?!1 'J~1.fl1'WlJ fl11:l.J b 'U'W B'W \>1'J1 cJ 1 'Wvtel..:J'UfiU~ fl1 'J'11 b 'U'W~ el..:JlJ A11:l.Jj fl11:l.J 

b i1 h b~ 81 f1Ufl11:l.J'Ui;l e)(9)JlcJ'V11..:J'll1.fl1Vlci'1Vlf 'UV! el..:Jtlfiu~ fl1'j (Laboratory Biosafety) b v1 eJUe)-:J f1'W~ 

tlfiu~..:i 1'W 1 'Wvtel..:J'Ufiu~ fl1'j 1,1,i;l~~ b~ mi el..:J'11fl fl 1 'J~(9) b .ff e:iVJ1el fl11im!?!n'U?!11'U1.fl 1'W B'W\>111 cJ 1,1,i;l ~,'1 e)..:J 11'W 

hJ1 Vl?!7'J'U1.fl1'We)'W \>111 mi, 'V,j';j m~'11 tl~ ~ ..:J bb 1 (9li el:l.J'W el fl'Vl el..:J'U fiu~ fl1'J b(91cJ h11(91 i..:i h ( fl e)..:J bb[;J'W..:J1'Wbbr;l~ 

1'lJ7 fl1'J fl'a:l.J1'V1811"11?!\>11fl1'Jbb 'W'VlcJ, 2563) 

3.1 a11,'h.n1'V'lel'Wli'l':i71:.1 (Biological Hazard viiei Biohazard) Vl:l.J1cJt1..:J ?111v1iJ~'Wf17b'U(91'17f1 

~..:J1!~1Ci'lbbi;l~l,f1(91b'Vl'el-f1'U:l.J'W'eJ-cJbbi;l~/Vl~elili'l11'11bbfl '11;l'U'Wfle)b'JA b'U'W bf?! bb'Ufl'Vlb~tl 11 11:l.JvY..:J?!l'J~'e} 1,1,i;l~ , ' 
?!1'J flB.fliJ bb 'W~ b 'U'lJ[;Ji;l[;J~Ci'lVl1eJ?!{1..:it'W'11 fl'1i;l~'W'W'lJVl1el~\>11 

V ' 

3.2 fl1':i7i17bb'Wfl'liil~'V'lneJ b':iflli'l1:Ufl~:Ub~l:.l.:J (Risk Group) 
0 cj I l I .J cj O fl "' 1 ~ ., ., Q I ., 

fl1'J'11 bb 'Wffili;l'1J'Wflel b 'JACi'l1:l.J flfl:l.J b?!cJ..:J:l.JA11:l.J'11 b u'Wb Viel 'lJ b 'Wfl1'J'1(9l'J~(91'U A11:l.J ui;l €}(91.fl tl'1Jel..:J 
' ' 

vf e:i..:iunu~ m11 vf 1. Vlm::;?!:l.Jnu m1V11..:i1t1nu'1f!'ll'W'lJ'U(91,r'lJ '1fl'll'W ne:i 11A'lJ'U(1lb~m n'U eJ1'1~(1)1~vrur111:J.J 
,,I ' ' 

1.~cJ..:Jbbli'lfl~1..:in'U 1 t11.1.~r;1~u1~1. 'Vlfl b(91cJt'WnuVl~mflru6Vl~..:i~eJ 1 u'if 
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1. f'Hl.l~ n~ru~'lle:J'1i1 b zj' e) b 'U'U ·1fi:w1ru'lle:J'1b zj' e:ivl fl e) 1 ~\n (11 hr1 6Ue:J'1'Vl1'1n1';i&\ (11 b zj' e)'J~!'J~'W ni1 

fl11:I.Ji;'"l1:J.J1';i~ 1'Un1'ae:Jci';je:J(,l '1l'Uvl'lle:J'1~'1i'J~i\>l~?f1:I.J1';itl&\vlb te:i Fl11:IJ';i'Ubb ';i'1'!Je)'1 l ';ifl " , 
2. iBn1';iUe)'1fl'Ubb6'\~rn~1 

3. m1:1.J'1ln'll:1.J'!Je)'1 b'Jfl 1 vvf 'Uvi b'lj'U '16'\~J'\<ljfle) hr1vi'-wmh~li\'1~'U 'Ue:Jn'oil1n-dAiie:im1:1.JtlG'le:Jvlill'J'Vl1'1 
'I 'I 'I 'll 

'l11.nTYH11vtfrnXe:i--1tliju~m"a (Laboratory Biosafety Manual) 'lle:J'1e:J'1fln1'ae:J'U1~!'.ll6'\n (Laboratory 

biosafety manual 3 rd
, 2004.) 1tii'bb'U'1'16'\~'Wfle:Jb'afle:Je:Jnb'U'U 4 n~:l.lb~tl--1 ~e:i 

' ' 
n~:I.Jb~!'J--1~ 1 (No or low individual and community risk) 1Mbbfl '16'\~'W~1~ne:i1"afl1'U:I.J'U~tJbb6'1~ 

' ' ' 

n~:1.Jb~tl--1vl 2 (Moderate individual risk, low community risk) 1tii'bbfl ~6'\'ll'Wvlfle:ihr11'Umi~tl 

vt~ml\>ll bb~hh 'U'Ue)'U(,l';i1!'.Jf 11'.Jbb ';i'1~e)'4fl'11m1 'Uvf e:i--1tll)u~m'a'lj:l.l'1l'U'U~i\>llvt~e)~'1bb 1vl~e):I.J n1';i~vlb te:i 1 'LI 

vf e:i--1ul)u&lm"ae:J1'1'Vl11 ~\nvl fl1';j~(,l b :e:i1'U bb ';i--1 bb~:wii5f n~1 bbG'l ~fl1'.iUe)'1 fl'U l ';ir1vl:wtlw~'Vlfi.f11'Wbb6'\~Fl11:I.J b~ !'J--1 

1 'Ufl1';ibb'W'Jn'a~'11!'.J'lle)'1b te:i l ';ifle)!'Jl 'U1'1'111lvl 
" 

m1:1.Jb~tl'1v/ 3 (Hioh individual risk, low community risk) 1~bbfl '16'\'ll'Wv1fle:ihm'Ubb"a'11'U:1m~J 
'I ::, 't 'I 't 

vt~ml\>ll bb~b te:i hl~vl~e)\11 nfl'U61fl'U bvl !'J\>l';i--1 ililrn~1 bbmm1';iUe)'1fl'U l ';ifl~:W'U';i~~'Vlfi.f11'W 
" 

m'l:I.Jb~!'J'1vl 4 (Hioh individual risk, hioh community risk) 1Mbbfl '16'\~'Wvlfle)l';jfl';i'Ubb'a'11'U:I.J'U~tJ 
'I ::, ::, 'I 'i q 

Vl~e) i \>ll bbG'l ~ b t e) ?f 1:l-J1'.i tl bb 'W'J m~'oil 1 !'J 1tii'~ 1 !'J '11 n fl'U cl fl'U 1tii' vr '1'Vl 1--1 (,l';j --1 bbG'l ~'Vl 1--1 -5 e):1-J c1--11~iliei1' n~1Vl~ e) n 1 ';i 
" !1 "''i .J"".1 "'"' ue:J--1 n'U b 'afl'Vl:I.J u'a~?f'Vl5.f11'W 

3.3 'Vi~nm1:1.J'I.Jae1wi.n~V11..:i,11.n1wihvifuvfe1..:i'IJ~u~n1'i (Laboratory Biosafety) 

'Vt~ nfl11:I.J'UG'l e:Jvlil tl'Vl1-:J'li1 .f11'Wl;11Vl1'\J'\X e:i-:itJiju&\ n1';i :W'J Mtj tl"a~?f-:Jfl b vf e) 1 vf ~ tlij'U&\-:J1'U:W fl11:I.J 

'UG'le)vlJl!'J 1 'Un1';i'V11'11'U fl'\J?f 1';j~bm'WeJ'U M'.i1!'.J bvl !'J n1';irl1'\Jfl:1.J n n fl'Ui;'f1';i~1.f11'We)'U\,l';i1 !'J 1:1.J"l vf bb 'W'J m~'oil 1 !'JG'l 
' " 

e'.f tl n U~'11'Ubb6'1 ~VlG'\vl';ie)(,l e)e) n cl~ -:i bb 1vl~ e):1-J'U e) nvf e)-:J'U nu~ fl1 ';j m '.iFll'\Jfl:1-J n n fl'U?f 1';i'li1 .f11'We)'U m1 !'J v'i 11i 
'U d.J 'l 'U ~ 'l 

lvltlm'.i~vlm"am'\Jr1:1.J 4 ~1'LI1 vf b vtm~?f:1-l $i'-:id (ne:i-:ibbc.J'U-:J1'Ubb6'l~i'1l1m"a m:1.Ji'Vltl11"11?f\>l{m"abb'W'VltJ, 2563) 
' 

1. n1'afl1'Uf!:I.JM1'U11"11m"a:l.l (Engineering Control) 1(ilbbfl m"a~vlbfl'a-:J?ff1--1V11-:i11"11m'.i:1.Jbb6'1~ 

n1!'.J.f11'y\J'l]e)-:Jvf e:i-:itll)u~m';i 1 vf b Vl:J.J1~l;'f:1.Jfl'\J'.i~M'\Jm1:I.J1'Ubb ';j,:j'!Je)--1~6'\~'y\Jfle) b ';ifl zj,:i~e)11b'U'U'U';i1n1';i~1'Ubb "an 

1 'Un1';iUe)-:Jfl'Un1';i~(,l b te:ivl:wtl"a~~'Vlfi.f11'W~-:J~(,l b '/j'lJ n1'.ibbtlnvf e:i--1tll)u~m';i\>l1:IJ';i~M'\Jfl11:I.Jb~ !'J-:J'!Je)--1'! '1'll'W 

fie) hr1 ';j~'\J'\Jfl1'\Jf!:l.ln1';ib'LJ1e)e)n'\Xe:i-:itll)u~m'.i ';i~'U'U1 Vl6'\bl!'J'Ue:J1fl11"1 ';j~'\J'Utl1'U';i~'U11 vHih '.i1:1.Jfi--1m"a1-ii' 

bfl~e),:j~e)bbG'l~e)'Un';iillF111:I.J'UG'\e)(,lJl!'J b'lj'U v1~1'U';iill'J bfl~e)-:J~-:i1e:itl1bb';i-:JM'U?f-:J b'U'Uv1'U 
, " " 

2. n1'.irl1'\Jfl:1.JM1'Un1'a'\J~Vl1'a (Administrative Control) 1ibbfl fl1'a'\J~Vl1'a~vln1"a1'Ub~e:i-:i'Ultl'\J1!'.l , 
fl1';j n 1Vl'Uvl bbc.J'U n1';i~ 1 b 'U'U n1';i m ';j~ vlVf 1~(11 bM~ !'J:1-J m '.i~ 1 b 'U'U m'.i b 'VJ e)l;'{U'\J ?f'U'U 1 vf bf) (11 m 1:1.J'UG'l e)(,l.fl !'JbbG'l ~ 

' ' ., "" 
f\11:I.J:I.J'Ufl-!l'Vl1'1'1l1.f11'W 

3. mm~1'Ufl1'a'U!)U~--11'U (Standard Operating Procedure) 1(ilbbn m1ivlv'i1ii5m1tll)u~--11'U 

b tl'Uci'1$i''U -fr'UMe:i'U b'VJe:i 1 vf e'.f tlnu~-:i1mb6'\~e:rvlnci1'Ub~m-ue:i--1~e:itlnu~ bbG'l~ 1tii'c.JG'l~wfib u'U:i.n\>l"a:01m~mn'U 
'll d.-1 '\I dJ .u 

1(ilc.J ffW 1 b ~ e:iifo bb6'1~:WF111:1.J?ftl 1 b?f:1-Je) b 'll'U i'LIM e)'Un1';i 1cibb6'\~tle)vle)tlmruu e)--1 fl'Ubu'W1~'\J flflG'l Ai'.le:Jfl11:I.J 
' ' " 

tlG'le:JvlJl tJ'Vl1-:Jvf e:i-:itll)u~m';i()l1'U'U1.f11'V'I ifitllju~ bdmnvlmru~mU'U b 'U'Uv1'U bvlt1ifi'U!]U~:l-J1M';iji1'U~b ;!'J'U 

(ile),:j b Vl:l-J1~l;'f:1.Jfl'\J n1'a'U!)U~'11'U fl TU'1i1-:Jfl11:I.J'UG'l e)(,lJl!'J bbl;,~6'\vlfl11:I.J b~!'J--1'11 nm"a~vl b te:i bde:itlfiu~'11'U 

4. ~tlmruue:i--1n'UG'l1'U'4flfl6'1 (Personal Protective Equipment; PPE) n1'ab~e:in~tlmruue:i--1n'U 

6'11'U '\J flflG'lvl b Vt:l-J1~?f:1.J'oil~'U1 tJU e)'1fl'Ue:f tl nu~-:J1'U'11 n m'.i&\(11 b zj' el fl1';ji:1.Jtr ?f '16'\'U'V'lvt~e)i;'f1';i'U1.f11'We)'Ut,l';i1tJ 
'I 'll d-1 'I 
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facJ(,le)..:Jf'"l1'U..:J()..:J '1l'Ll(911?f(9l'U0..:J0'UffifiJ'\'.fo-:in'Ll 'lje)..:J'\ll1..:Jfl1';ii:l.Je.J?l'Vl10n1'H ii'1ci"i1..:Jfl11:.1'U0..:J'<il i;i~'V'-l ';i~l:.l~L 1i;11 
q 'I '\J 'I 

LLi;1~f111:l.lm 'Ll fl1';i'LJD'lJCi1..:J1'Ll L vJ01 Vi Lfl(,l f111:l.J'Ui;i 0(,)Jl 1:.1 nue'.f ?11:i.J 1ci LLi;1~(910..:JiJ'U'U1(9l L '\il:lJ1~?!:lJ flU';i'U"i1..:J'U 0-:J 
.,J '\J " 

e'.f?11:w1ci L~0A11:i.J?f~(,l1n?1u11:.11m111?11:i.J1ci LL;;i~1j.]i(,l'U11-:im1tJnuCi1-:i1'Ll fl1';j~(,lfl11f11UA:i.JvY-:i 4 (?11'Ll 
'\J ;,,J ' 

li1..:Jn~11 'W1l'U~fl1';j~(,l';i~li1Uf111:W'LJi;1e)(,lJll:.l'\ll1..:J;1.fl1'W~1'Vl'ruvfo-:itJ5uCi1n1';ie)e)rn'U'Ll 4 ';i~li1U li1..:J'i1 

1. Vl0'1'UD'UCi1fl11;1'Ll1Jll:.l1~1i1U 1 (Biosafety Level 1, BSL 1) 

2. vf0..:i'lJ5uCi1n11;1u1nm~li1U 2 (Biosafety Level 2, BSL 2) 

3. VleM'U5'UCi1n71;1'Ll1Jlm~li1U 3 (Biosafety Level 3, BSL 3) 

4. vf0..:itJ5uCi1n11;1u1nm~li1U 4 (Biosafety Level 4, BSL 4) 

vfe:i.:itl~u~nTa~'J'th.n1:.11~~'U 1 (Biosafety Level 1; BSL 1) 

Vie)..:J'LJD'U~ fl1';j;1'Ll';i Jl l:.l';i~li1U 1 L 'Vl:lJ1~~1'Vl'tU n1';iL~c.l'Ll n1';i?le)'U bLi;1~..:J1'Ll1~ c.lt'Llji1'Lll~ m nu~;;i;'V',l~ 

lj.jf)e) 1 ';if] zj,:iiJA11:lJL 'U'LleJ'Ll{,)';i1tl~10~'U5'U~..:J1'Ll LLi;1~~..:JLL1(9lieJ:W1.J01:.1:l.l1n0~1..:J 11nm:i.Jii'Bf11'\il'Ll(9lLLi;1~LL 'U1'\ll1..:J 

';i~L'Ul:.IUn11'UD'U~..:J1'Ll~1'Vl'fovi0-:i'lJ5u~n11;TLl';iJlcl';i~li1U 1 ilm1:i.J~1Af;1JL~e)..:J'<il1nL'U'Llt'Lljj'1'Ll~'<il1L'U'Ll 

~1wfovf e1-:itJnu1\ n11;1u1n m~li1U~?!-:i:ff 'Ll ~01 'lJ11cJ;;i~ L ~ cJ(,l~~1Aru1i1-:i'i1 
.,J " u 

n. 111{?)'IJ1'Wn1'I'U~'U~.:!TU'\ll1.:1~6'l~'J1'\lll:.l1 (Standard Microbiological Practices) 

1. n11'lJ5u~-:i1'U8(9l'Vl~nHfL'Vlfl'Llfl'\ll1..:J~;;i;11'\llcJ1~~'Vl10 Good Microbiological Technique 

(GMT) LLi;i~L '\llfl'Llfl'Ui;10(91L :ff 0 :ft''LlnUf111:lJ'<il1L 'U'Ll'U0..:J..:J1'Ll 

2. 1:w'1i'lJ1n(,l(,l?f11;;i~mcJ b(,lcJm-:i'<il1n 1'\JL'U{?) 
" 

3. vf1:w~:w 1utJ1~'Vl1'LlmV111 ?!UU'Vl~ 1~AB'LlLL'\llf1Li;i'UJ V11mL~..:JV11.J11'Llvie1-:i'\JnuCi1nTa 
'U ' .,J 

4. llJL~'Ll'Vl1B'VlcJ0niBfl'Ll'UnJ~'UD'U~..:J1'Ll1'LlVl0..:J'UD'UCi1n1';i 

5. 1~ br1U 01'Vl1';i l i'l 'UVIB..:J'UD'U~ n1';i 

6. ~1-:iifoV1~-:ii:we.r?1?111LAii ~-:itJm~e1'Ll~;;i;"WV110ne1'Llmin'<il1nvfe1-:itJ5u~n11 

7. e'.ftJnu~..:J1'U(,le)..:J?i1:W 1ci0tJ mru'U0..:Jfl'Ll~1'LlUflfli;1~L'Vl:l.l1~?1:W L V:01 VILfl(,lf111:lJ'LJi;1e)(,lJlcJ1 'UVle)..:J 
'ti ':s.J q 'I 

'IJ5u~ L'll'Ll Li0A~:i.Jvfm'1Jnu~n11 V110 Li0n1Tu 

8. 1:w'1l;'!~'LJ ffifil'\Je)..:Jfl'Lli;'!1'Ll'-lflfli;lm 'UL 'Ll'VieJ..:JUD'U~fl1';je)e)n'U0nvie1-:itJ5u~ n1';i 

9. (,le)..:J'Vl1f111:W?i~e)1(9l~'Ll~'UD'U~..:J1'LlLvl0;;i(,ln7';j'LJ'UL~e)'Ll'\il~..:JL?l~'<ili'Lln1';i'U5'U~..:J1'Ll'Vl~..:J'<il1nLfl(,l 

n11V1nf 1 l 'Vli;i'll 0-:i?111LAiJV110~-:itJ'LlL~e1'Ll'<ili;1;"WV1100~1-:itf 0 cJ1'Lli;i~Af-:i (?111:.116~ L 'Vlm~?l:w 
' 

10. Vl1'Vlir1vf0-:itJ5u~m';i(,le)..:JLL'Llb'<il11~'UD'U~..:J1'Lll~1Un1';itln0u1:w~L'Vl:l.l1~?l:W 

"I.I. if0tJnu~LQ'V'l1~/ ~lil1L'U'Ll (Special Practices) 

1~il 

fl. ~'Un'Itubfl~0-:iiimvl0f11111tl1;10\ilJ11:J (Safety Equipment) 

1~il 

.:i. n1'I00nLb'U'Ubb6'1~~.:lel1'Ll'Jtlfl'J1:Ui;l~(i)'Jn1'LIVl0·:i'lJnu~nTJ (Laboratory Facilities) 

1. vf 0-:i'\Jiju~ n111~'<i\'1L'U'Ll(,10-:i Ll.1:.1 n'<il1 n~'Ll~?11511ru~ 
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2. 1XeJ'1'l.JnuM m1cil eJ,:m nmm bb uu 1 m .if 1?tvi~41c.J~eJ m1vi' 1m1ll?f ~eJ1vi 
..J ~ ' 

Jf ., 1 ,.d 
3. 'V'l'W ~ el'1 lJ ffU 

4. cileJ'1:W'U':i~~zj'1fl1':iV11'11 n1?tvi~:wflru?lllUMVl'U 1 'V'l m 1:w'lieJ'1lleJ'111Xa1m1m 't°h.im cJ 1 'Ll 
~ ' ' 

1½0'1'l.JijuMrn1 

5. cilei'1:wl'Ll~b'~ c.J'1y,je:Jb ~eJfl11ll'U~eJvi.nc.J 1 m111'l.Ji)UM'11'Ll fl1':i'\/11fl11ll?l~envi bb~~ rn1u11'1f rren 
6. fl1':i:Wbb?l'1?111'1 b ¥Jc.J'1Vlel~el f11':i'Ui)U~'11'Llbb~ ~VI~ fl b~c.J'1 f11':ibf1Vl bb?f '1?l~'Vlel'UVl~el bb?l'1~1ij1 bf1'U 1 tJ 

7. rn~uijuM f11':icilel'1:W,'UNl~?l1lJ1':if;)1J el'111'Utl16Ull~ 1'Ll 'Vl'Utl1m~h b tel f1':iVl~1'1?11':iV11~~mc.J 

~'Ll'Vl1~bb~~fl11lJ{eJ'U':i~~'U'U1'Uf1~1'11~ 

mvivl 2.11½eJ'1'l.JijuMm1:U1ih.nc.J1~~u 1 

~m http// http://www.biocontencion.com/bioseguridad.php 

8. b 'Wel{'Wb \I el TI 'Ll1Xel'1'UijUMfl1':icil el'1:Wfl11lJJ'Ufl'1:Wl'U~':h'1':i~Vl11'16U1'11m~~~ bb~~~'U mru~1'161 

b ~el 11X?t1ll1':i'1Vl1fl11ll?l~el1Vl 1~vi'1fi'1 

9. cilel'1:wl'U~ bnu61J el'1 b ~c.J'1Vlei~1V1fom1uiJuM'11'U 1ilfl11bn'U61Jel'1'U'U rn~uiJuM m1V1~el'U'U'V11'1 b~'U 

1 c:i.J V d ft O ~ V d !V O 1~ Q,/~ 

'U f1':i ru'Vl ~ el'1 bf1'U61J el'1 b u'U b 1 ~ 1'U 1'U bb~ ~" 1'Ul'Ull1 f)fll ':ilJVI el'1 bf1'1J61J e).,:j bQ Vl 1 ~ bbc.J fl el el fl\11 f)Vlel'1 uf] 'IJ ~ fl1 ':i 

10. m1ill'Ll~i:11Vl'f'Ubn'U?f1':i(,)1V11~~mc.J ?l1':if1lJJJ'U~f'1~ fl1'1lbV11;11 brn~fl1'1lelVlfl11ll~'Ll 

11. fl1':i:Wl'U~~1Vlfo~vibn'Ubimr1 bb~~61Jel'11 'UG11'U(,)161Jel'1~fl~1f1':i 1 i'mc.J'Uel n1Xel'1'UijUM f11':i 

12. cilel'1~VIVl1,'Ll~~1V1fofutJ1~'V11'UeJ1V11':i ~lltl1 Vl~el'U~blruwn~eJ'U~1Vlf'U'UflmmH 
' 

m cJ 'Llel ni½el '1 'Ui)UM'11'U 
c:i I ti c:ii 

13. fll':illel1'1m'1llel 

14. ':i~'IJ'Ufl11ll'U~ elv!.t1c.Jcilel'1fl':iel'Ufl~llfi'1 e)'U~':i1 c.J\11 f)e)flA.n cJ 1vh~1 bb~~fll':ilJ~ nu1muJ1 
' 

b i1el'1cil'UmWlil1b'U'U 1~ 

16. V11n:wV1i11~1'1~?f1m1m uviuvi 1~ cilel'1ilm1Mvii'1if'1mVl'UeJ'1fl'Ubbll~'1 
' 

1 7. V11nilrn11.if bbfl?f cilel'1ilrn1u11'1f n't111~uu m1Mvii'1~~bb~~atl1b?lllel 
' 
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18. Vi€J-:J'U nu&\n111.1.&'l~Vi e)-:J 1.i tl-:J~ (,)l Vl\i1ffe)-:Jel1'<il I. ti 'Ub 'IJ 1'\/ll.rnJ'lJe)-:J'U AAG'H..JhhJ11-:i~ ~-:itl\..1~-:J(9) e)-:J 
:,,J ' 'U 

~\i1W'U'U'fo~1A11:lJil''UA-:JV11-:Jti11'Ufl1tl.fl1W fl1';j'IJe)-:Jf1'UeJAfi.nti I. 6li'Ufl1':i:i'J'U':i~(i)v1 I.I. ~-:JI.I. ';j-:J I.I.G"l~fl1':i1 'lln rut.t.'<il 
'U ' ., 

19. (9)e:J-:J&i\i1'1J1t.1~ru~n~uh~€J'UeJ'Um1t.1vl1.~t.11ie:i-:ie:icl1-:i1.V1m~1;'f:W t.'li'U 1.1.1;'!-:it.11 1;'!11{-:i~ V1if1'\J1~(,1 
., 'U 'U 

V11-:J I. 'U1Vi€J-:J'UljU&\ fl1':il.A~e:J-:J:ifo5-:J'lltl~ I. 'LJ'U(9)'U 

Viel.:ttlBu~fl1'a"ll'J'U'aJ1f.l'a~~'U 2 (Biosafety Level 2; BSL 2) 

vfe:i-:i'\Jlju&im1tihu1.nt.1':i~~'U'vl 2 l.'Vl:lJ1~?f1Vlfo-:J1'U1~tl fl1';j(,)';j'J'<iJ1'U'<ilUtll.1.6'1~fl1';j(,)';j'J'<iJ11.A':i1~'\,1 

1.de:i-:i(9)'U vl1.~mnu'<il&'ltiiw1fo l 1r11 'LI:lJ'U~cJVl~fo 1 'LI~(,11 1.1.(,)b~':i'Ut.t. 1-:i1. 'U'U l 1rivlmm1uue:i-:in'Ut.t.6'1~f n~11ti1e:icl1-:i:i'1 
' ' ' 

'U':i~~vi1hnw l.'U'U 11f1;'f,,r\i1, Staphylococcus aureus, Neisseria gonorrhoeae l.'U'U\>1'U 'Vl~m'U'Ufl1':i 

'\Jlju&i-:i1'U'vl (9)e:J-:i 1.~ mie:i-:i nu~-:i6i-:J(i)';i1'<il'<il1 n~i'.h ti ~-:i1!'Uvf e:i-:i'\Ji)u&i m1-u'U~m l 1m1.6'1~vf e:i-:i'\Ji)u&in11vl1 vf 

'U~ n 1':iV11-:J fl1':il.l. WVl cJ fl1';ii;'f 151':iilli;'f'lJV11-:JA~'Lln ~.:i:S 11. 'LJ'U(9) e:i-:i:i'11~~'Ul.J1(,) ';ifl1':irl11:lJ'UG"1€J\i1.fl t.1tii1'U':i .fl tl':i~~'U 
' 

2 'li'Ul '\Jt.il €1-:i'<il1 nu rim m 1 'Uvf €1-:i'\Jnu&\m11;'f1m111&\1i11. .ff 0'11 nn11~:wer 1;'f nu~-:i61-:J(i)':i1'<il'<il1 m.Jth t.11ti1~-:i €11'<il 
' :,,J 'U 

1. u'U eJ'U(i)';i1 t:J(,l €J~ulJu&i-:i1'U -rre) n1'Vl'U\i11.1.6'1~1.1. 'U1vi1-:i1~1. u t1un11ulJu&i-:i1m11V1fovf €l.:iulJu&i m1til1D1.nt1 

':i~~u 2 ~-:it.'U'U~Wo1'U'vl:S11. 'U'U~-:i G1TiJlfuvf B-:i'\Jnu&\n11tii1D1.n t.1':i~~uv/1;'!-:ii'U{,l €11 '\J 11t.1G"l~ 1.0t11i1'vl 611 ri' ru 
~ ~ 'lJ V ,, 

OJ "" \i1-:J'U 

n. :lJ1(,)'a:fi'1'L!n11tl.nu~.:iTU'Vl1.:tlil616U'J1'Vlf.11 (Standard Microbiological Practices) 1mi'Vlln 
.. ...I ' 

1.nru.;inwvh-:i1m.zi'Ut.~mnuvf€1-:i'\Jnu&im1tii1D1.nt11~~u 1 l1i1t.1il1.~:w1.~:w~-:id 

1. 'llru~€J~mti1 'UV1€l-:iu5u&im1~'\Jlju&i-:i1'U~€l-:i l~tl111;'f~ 11i111. i1'\J1m i'LI n\i1'\J1nm 

2. ~'U nu&i-:i7'U(9)eJ-:i 1~ l.l.~-:Jfl1 tivl·fad7:lJ'Vl1e)i;'f'):lJ I.A~e)-:J'U':i~~uv/1-:if-:i 
'U ':,..,J 'I , 

3. e:i''\Jnu&\-:i1'UvliJt,.J:lJt:J11 (9)e)-:J';j'J'lJl,J:lJ'Vl1e:J 16i6'11:lJ'Vl:lJ1nm=i:lJt,.J:lJ 1 Vil.~tJ'U{e:JtJ 
'U :,,J ' 

4. ~'\Jnu&\-:i1'U(9)e:i-:i1~~u (,11 '<il:lJn 16'11 V110B'\Jmruvl1~1.~mie:i-:i'llru~1;'f1:w11-:iiiB'I.Jnu&\-:i1'U 
'U ~ 'U 'I 'I d-.1 

5. Vi1:lJ I.I. 'll1'U'Vl1e)l.fl'Ul.,e:Jfl11'W'Vl100'U n':iUJUe:J-:J f1'UG'11'U'UA AG'l ~'U 61 11:W n'Ul.i0~1v\'11 '\J 
' ' I 

6. ~'U nu~-:J7'U(9) 0-:J r!{ 1-:iii 00 cl1-:i I. 'Vl:lJ1~6'1:lJV1 n rif-:i'Vl~-:J '<il1 n fl1':i'U nu~-:J1'U f1'U'<ilG'ltuW'Vl10'U'U I.~ e:J'U'<iJG'ltuW 
'U ~ , d-.1 'I 'I 

'Vll'1 tle) \i1'1l \i1 e) 'Um ruu e)-:J nmh'U'U A AG'l 1.1.G'l~fle)'U e)e) n '<il 1 nvf e:i-:i'\J n u&i fl1 ';i'\/l1 n 1~il el 1-:ir!{ 1'1ii €)(91e)-:J'Vl7n7111ii e) 
'I 'I 'I d..l 'U 

ti11 ml1t.11~h 1. .ff 0V11m1.0G'l ne:i em~ 1. '<ilG'l 1.1.m~r!{1-:iiiffvi''Llvivlmm111vi'11ti1 

7. (9)e)-:J'V11A11:W?l~el1\i1~'Uvlu5u~-:i1'Ub ~ e)G'l\i1 fl1';i'U'Ub ~ tl'U'Vl~-:J l,i;'f ~'<ili'Ufl1':i'U!)U~-:J1'U'Vl~-:J'<il1 n l.fl\i1 

nwvm-r 11 'VlG'l'1l€J-:J?l7':it.Ail'Vl~€J~-:i'\J'Ut. ~e:J'U'<ilG'ltiiw 'Vl1e:J€Jcl1-:iif e:it.11'UG'l~Af-:i ti11t11fivl1. 'Vl:lJ7~1;'f:w 
' 

OQ.J ~ .c:i .J 1tJ'd.i:::I q 1"" ,d 1' 1""'"" 8. r111'<il1nli1'Vl1e:J'VlG'lnt.G"lt.1-:im1 '1lt.'1J:Wu\i1t.11t.1.G'l~m~ue:ino\i1t.11 'Vl'Ue:Jt1V11;'f\i1t.t.G"l~ :lJm':i '1lt.'1l:lJu\i1t.11\i1\i1 
' 'U 

'110-:JI. 'VlG'l'JI.I.Vl'Ufl1':i 1 'UI, 'UI. 'U(,1 

9. (9)e)-:jlJ:lJ7(,)';jfl1';jUe)-:J f1'U mru(9) e)-:J'V17 fl'<il m1:wvl01'<iJV171 Vibfl\i1G'l~e)e)-:J~-:J'U'UI. ~e)'U'<iJG'ltu'v'J'W-:J m~'<il1tl 
' ' 

"l.l. -ne:itl~U~bil'W1t/ ~lil1b'U'U (Special Practices) 

1 m 6ll'Vl~ mnru.;i fl1':i'V11-:J1'Ub 'U'Ub~t.11 nuvf e:i-:i'\Jnu~ m1tu1D1.n m~~'U 1 l1i1t.1:i'11. ~:w l.~:lJ~-:id 

1. ~ 'U ~ 'Vl1':i'VlU 1 tl-:J1'U\>10'111-:J 1.1.1,-J'U fl1':i'.il \i1 fl1':il.bG"l ~'W ~'U 7 A11:W'UG"l e)\i1.fltlV11-:J'li 1.fl1W'lJe)-:JVi e)-:J 
'U 

'\Jlju&im1 
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2. '!X1t-rw 1iel-:J'UD'IJ~f\11fl1'JI. U'Um ir\'1 bb 'U~'U 1~ e)CJU~V11'-a"Vlth8--'.11'U1 'Uf\1'-a~ (,) m1tl m.JU'-a:lJ~ 
,,J " " 

b Vl:lJ1~?t:w 1 vf nuufl~ 1m~-:i-d'~ el--'.l~(,) 1 vf i1m1tl nelu1:welci1-:i?tJ1 b?l:Wel 

3. ~ uiu~--'.11'U 1 'U'Vle)-:J'UDU~f\11~ e)-:J t(?lfor\'1 bb 'U~'U 1b~ m flUe)'U{,))18~ el1'1 bf1 (,)ti1'U"IJru~tlijuM-:J1'U 

~ e),,'.j el 1'U'Vl1fl11:lJ b 'LJ 11 '1 bb~ ~tl D 'U~ (,I 1:lJrliJ e) m 1:lJ'U~ e)(,)J) 8"1J e)-:JVl'W18--'.l 1'U 1(,) 8 be) n?t11~i'.1 e)(?l 1'U 1°111:lJ'U ~ e)(,)J) 8 
,,J " " 

~e)-:ii1el~¥l1e):lJ 1 m 'UV1el-:iu5u~m1 

4. '!X1wu1iel-:itlBu~f111(il e)--'.IJ1'U1'111~tlBu~--'.l1'U'Vj f)fl'Ul'LJ 1 hL~ m flUeJ'Um1mb~~fl11:lJL~ 8-:J~ 

L~f.11'LJe)-:J j~ b 'lJf.JU'UDU~-:J1'U~1-:J "l bb~~~i1e)fl11:lJ'U~e)(,)J) 8"1Je)--'.l'\ll'W18-:J1'U 

5. ~ e)-:J'-a18-:J 1'Ui1Vltl 1Vle)-:J'U 5 'U~ f11'-a'\111 f) bf)(,) f11j'\llf){11 Vl~"IJe),,'.j ~~~v,J'\11~ e) b~ rnX:lJ er?{ n U~-:J'U'U b ~ e)'U 

lil~~'V,j bb~~~e)-:J'Vl1 f11j'IJ'Uvinel'U~b V!(i)~,,'.j nci1111'Vl f)fl}-:i 
'I 'I 'I 'I 

6. (il e)-:J Ii) 1n (,) f11 '-ab 'LJ 1e) e)f)i e)-:J'Ufi 'UM f111 1(,)8 b ~ 1'\111.J 1vl vl1~ -r u ff4 qj1(i) b VI 11! 'Uvl ?t1m1m 'LJ 1i e)-:J 

tlfiu~m'-a 

7. tl )~(i)V!e)--'.l'UDUM f11'j(ile)-:JU(,)e)~ b?l:lJe) 
" ,,J " 

8. i1:lJL~nb'LJ1Vle)-:J'UfiU~f11j 

9. Vl1:lJ'U1?f(i)l'\ll~e)~'ll~hlb~f.11'LJe)-:Jb'LJ1Vle)-:J'UDU~f)1'Wf)b1'Umru~~e)-:J1'UL~e)f11j'V](,)~e)-:JV!~mu¥l1~ 

mM~fUel'UflJ1(,)b'Vl11!'U ' ., 
10. vfel-:iu5u~m1~e)-:J?{~e)1(,) L 'U'U'-a~b u8Ub~8ufa8el~b?l:lJe) hlbnu~-:i'llel-:im:w1m m 'Um1tlfiu~-:i1'U 

11m81'Uvfel-:itlfiu~m1 

11. ~ e)--'.l'Vl 1 f111~ (,) f11 '-a'U'Ub ~ e)'U~'Ue'.i1 f11'-a'Vl1--'.11'U~1 mI 1 mm1 L :ff e)vl b Vl:lJ1~?l:lJVl~-:J b?l~lil--'.11'Ubb~ ~Vl~--'.lii 

m1V1n{11 Vl~'llel-:i~-:itl'Ub ~el'Ulil~~v,i'Vlnfl?-:i 
' ' 

12. (ile)-:J'UB'U~--'.11'U1'U~~TW'-a.f18 (Biological Safety Cabinet; BSC) 611Vlfomruvlmlilfle)1Vlbf1(,) 

m 1-w-:i m~ '118'll el-:J ~-:itl'Ub t el'U '1~~v,il~~18 '1 ~~v,ii1tl~m rum n Vl~elii m 1:lJ b 'U:lJ'U'W?l-:i 
, 'I. , 'U 

13. ~,Jn,J~-:i 1'U'Vl nfl'U ~ e)-:J l(?l-ru m1tl1~b:Wt1(?l1'U?t'llmv,i m1b~ 11d' -:J(?l1'W?t'llmv,i m 1-u el-:i nt1 bl~~ 
'U d.-1 'I 'l 'I 

m1-rn~1mru~:d'1L 'D'U611Vlfu m1tlfiu~--'.l1'UflU~~~'V,jfle) 111°11 'U'Vle)--'.l'UDU~f)1) 1(,)8~e)-:Ji1 f111Lnuf f)~1U'Uvin 

tl1~1~ ?l'll.fl1'\i',j'IJ el-:J ~tl n UM-:i1'U~ b Vl:lJ1~?l:lJ b ~elm1'1 M(,) (,)1:lJ bb~~61111'111fl 1 'Ll nci:wcru n,JM-:i1'U~-:im lil bf1(,) m1 
'I 'U ~ q 'U ';,..J 

b ~ut'.118'11n m1tl nu~-:i1t1 nlil m1:lJ~fl1Tv\'1 b vie) 1 vfm1~1(,)1:l'U1~?t-:ir1-d' l~bbfl 
':,,I ' ' 

13.1 m11i1fl~'U 

13. 2 f11'-a(,)111ilfl'UVl111fl~e)1'1bf1(,)li)1f)f11'-atlfiu~nu 1(,)8fl1'-a'Vl1b Dt11~8~e)~1-:i?tJ1L?l:lJe) 

13. 3 m1bL8 ne'.f ~L~ 8--'.l~el m1M(,) L :ff el'11 n m1tlnuM-:i1'U~L~8-:i (L 'U'U e'.J'~ii.n:wfi':lJ n'Uu nv,i-;/e)-:i) 
'U d-.1 'U 'U q 

13.4 f11'-a(i)'-a1'1~'1J.fl1'V,j~'Ufi'UM--'.11'Ufle)'U-rrn .if 1tlfiu~--'.11'U 1(,)8 b tft1m1tl1~L:W'Uf111b~U'lh8~ 

el1 lil bfl(,)'11 f)f111'Vl1-:J1'U 

13.5 m11 Vlfl11:lJ1!1rn'.f tlnuM-:i1t1vlb 'U'U?{.f\1'\i',j?{(i)~~ e)8'1 'U1mK-:ifl11I1 b~m nulil~~'V,jfle) 11fl 
'U 'U ';,..J 'I 'U 'I 

"11-:imlil'Vl11 V1Lf1(,)f111bL'Vl-:JUmL 'li'Ul 1f?l'!X(,)b8el1ii't1 (Rubella virus) 
' 

13. 6 f111~(,)Vl1"e:l tlmru (,)~ e)(,)liJ'U:lJ1 (,I 1f11 '-a'U e)-:J fl'Ue)'U(i)j181 VIL~ 8--'.1¥le)611Vl-ru f) 11tlij'UM--'.11'U 

1 tJvf el-:itliju~m1 

14. (il el--'.liJ f11 '-a'<il (,) f11 '-a LW f)'IJ 8~'-a~'\1111-:J'll 8~'U'Ub ~ e)'U lil~;v,i'\ll~el'll8~~(,) L f e) bb~~'ll8~ 1&-J ~(,) b :ff e)e) e) n '11f1 
' 

tJ c:i Q.J O Q.JV .::,A ,d JI ~ 11 J/ I ~,:;:,I ~ IV 

15. (i)e)-:J:lJ f11jli)(,)f11'-abQ'V,j1~?l1Vl'-aU1?l(,):lJfl:lJ'Vl'U'Ub Uel'Ulil~"IJ'V,jbb~~ :lJ'U'Ub Ue)'Ub 'll'Ub "IJ:lJQ(,)81:lJ(i)e-J1(i)(i) , , 

1 UiJ(,)L\"l~bbfl1 bb(i) n 1?1 ti1b V1ci1-d'(ile)--'.li-:i 1 'U.n 1'/l'U~ bQ¥l1~~ L Vl:lJ1~?l:lJLb~~iJ f11j~(i) f11je) ci1-:i L Vl:lJ1~?{:lJ , 
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16. fl1':i:!J fl1':i'Vl1i;'l1 c.J~ 1;1~'1111 b 'U'll tJ ~~ \9l b '11 eJ f1e:J'Ue:J eJ /Vil 1 n'!X e:J--l'U i)'u~ fl1':i t•l1:!J1fi~Vl'U1 c.l--11'U f11Vl'U\9\zj--1 

?I e:J\9\ flt{ e:J--111'\J'LJ eJ fl1Vl'U \9\ 'J~ \?l'U'U 'J~ b Vl "1'\ll~ e:J'J~ \?l'U'U 1'U 1'll1 ~ 

1 7. ~--l'U'Wb~e)'UliJl;1=ilVl~e)--11(il{'U fl1':im1 b '11e:ine:J'W~--l(il1c.J15Vl1'1 bfl:!J'Vf~e)Vl1--lfl1c.J.f11'1111~ b Vlll1~?1:W , 

18. ~ e)--l:!Jfl1';j'Vl11;11c.Jli)i;j~VI 1 'W1?l\9\'U'Wb ~ e:J'WVl flflf--1 fl e:l'W'U1fl'1'Ul.111 'Ul Vl:U (,l1l.J15~Vl'lh c.J--11'Wf11Vl'U\9\ , , , 
alVo OJ ~al OJ ct. 

Vl'Je:J'lle:Jfl1Vl'W\9\'J~\9\'U'll1~Vl'Je:J'J~\9\'U'W1'W1'll1~ 

19. rn1v\'1mc.J:u1;1~V1Vl~e:J1?1\'l'U'Wb ~ e:J'WliJi;1~V1~1mr1~e:i--1i!--11e:iJ1 bb ':i--1\?l'W?l--1 (autoclave) zj--1e:icl'We:Jfl 
, 'I 'I 'U '\J 

'l½e:i--1unu~f11':ibb~ e:icl mc.J1 'U'Vl'U1c.l--11'U N'Uf1U~--11'W~e:l--l'Vl 1f11';j'LJ';j';jli) 1 'Um'll'U~vi b Vlll1~?1:W :w e-htl \9\iJ\9\:U\9\ 
';,,J 'lJ 'U ~ 'I 

6'11ll1':itl'Ue:J--1fl'Wfl1':i~11 '\lli;1 fl1':ibb Vl--1Vl~l;11~ 'W'J~Vl11--l'Vl1 fl1':i'll'Uif 1 tJ 1 utJ--1 bfl~e)--1~'11m11 bb ':i--1\?l'W?l--1 , ~ 

20. fl1':i'U':i':i°'l bbl;1~f11'J'll'W?!--116'l~'U'Ub ~ e:lWi\i;1~WliJ1fl'!Xe:J--1Ufl'U~f11':i ~ e:l--lb 'U'W1 'U~1:W'J~b'U c.l'U'lle:J--1 
I al V o Q.I -=:i. al ClJ -=i. 

Vl'W1c.l--11'W'Vl'Je:J'lle:Jf11Vl'W\9\'J~\9\'U'll1~Vl'Je:J'J~\9\'U'W1'W1'll1~ 

21. b ~:Wil\'ltJ1~1-ifat{--:rlX1:wtl1n'1'U1 u?11:wu1;1e:inBnflf--1 hirie:J\9\b 'll:we:ie:in:u1nm~ue:ino\'lc.J1Vf~e:JU\'l--le:J 

b ~:w bb1;1~~ e:i--1vl--11 'Wf11'll'W~vi1 ivl--1mw1~ b\9\c.J~ e:i--1vl--1'll c.J~u1~mru?11:w1 'W~'lle:J--lf11'll'U~ 1:u m1u11:u:u'Wb~:w , 

bbi1tl11 ube-.J1Vf~e)e)11i)i!--lm1 b .ff e:i f)e)'Ube..11 bbl;1~'1½1:wtl1'llc.J~ b VI~ Tffi 'U~--11 'U~~--l'll c.J~?l161':iill~ 

22. N'Uf1'U~--11'W~ e:i--1?11:w1i:l'll \9\e:J'U mruu e)'1!1'Ui:l1'U'U flfll;j~ b Vlll1~6'1:WVl nAf--l'llill~'Uf1'lJ~--11'U1 'W 
'U ':,.J 'i , , , ~ 

'!Xe:i--1u5'U~fl1':i 11:W~--l fl1':i?l1:W 1~bbi;1~tle:J\9\ e:Je:Jfl~e:J--1U5U~(il1 c.J16~~ fl~ e:J--1 
v d cJ ~ QJ-=,I Jt a1 ~~ ci. Jt 

23. ~e)--1 b 'UG'l c.l'Wtl--ll.Je)V]f)fl';i--l'\lli;l--1:W fl1':i'U'W b De:i'U'Vf'Je)'ll1 \9l bbi;l~Vl--1 b U'W'llcJ~~\9\ b 'lle:J , ' 
24. '1½1:w1~':ie:J--lb'Vl1bD\9\'Ui;lltJ-01b'Vl11 'W'l½e:i--1u5u~fl1';j 

25. 'l½e:i--1u5u~fl1';j~e)--llli 'U'Jbbn':i:W'Vf~e)15fl1':ifl1'Ufll.1Vl'ld bbi;l~ bbl.Jl;1--l';i'Uf11'U 

fl. e1tln1Nbfl1el-ii'.lmvle1w;11:wtli;iel~JlcJ (Safety Equipment) , 
fl1':i16lJ bfl ::f e:J-1:W e:J!jj 1'Wfl11:W'UG'l e:J\9\Jl tJ :u~'li 1 c.Ji;1 \9\eJ 'U ~ 11 c.J~ e:J11iJ bfl \'\.ff 'UliJ1 n fl 1 'a'U!) 'U~-:.J1'U1 'W 

'!Xe:i-:.ii.Jl)u~fl1';j 1(ilbfl~e)-:.Jile:im 'ti~e)--1 b Vlll1~6'1:W nu fl1':i'U5U~-:.J1'W:!Jflill'1 n~ru~ 1(ilbbf1 

► ~e:i-:.i b 'U'Ubfl~e:i-:.iile:i~ue:i-:.i n'U'Vf~e)i;l(,l 1e:i rn?l m<aJ:wer?lli)i;1~W'lJe:i--1~unu~-:.i1'U , ~ 'a,! 

► ~e:J-:.J'Vl11iJ1fl16'1\9\~?l1l.11':itl'Ue:J-:.J n'U'lle:J-:.J b Vll;1161ll.1~1'Wbbi;l ~Vl'W~e:Jfl1 'a fl\'\ nie:J'W 1(il , 
► ., 11.::il I cJ I d .f'1 OJ q .:4 J 

~ e),:.J :W:W?l1'W bb Vf 1;1:W fl:IJ'Vf ';j eJ ?11'W'Vl e)1 Ii) b u'W e)'W m1 c.J'll ru~:w fl1 'J bf\ i;1 e:J'UVl 

► ~e:i-:.i1i-:.i1'W~1c.J ?1~\'\1n~e:im1\'lbbl;1,rn~1m1v\'1m1:w?t~m\'l'll~\'l~-:.Ju'Ub~e:i'W1~fon11-rme:i--1 
~ 

"' d I .1 dt1 d ., .. .., d ..,1., 
flill.f11W bbG'l~Vfi;1 flbG'ltJ--16'11'U u'J~ fle:J'UVlb u'Ubfl'Je:J-:.J bbf11Vl'Je:J1?l\9\Vlbb~ fl'Vlfl \9l , , 

'We:Jf11iJ1fl,d ~e:J-:.J~f1~1fl ill'1 fl~ill~(il 1'Ufl11:W'Ui;Je:J\9\Jl t.l'lle:J-:.J bfl~e:J-:.JiJe:Jbb~G'l~:fi''Une:J'Usi1mbG'l~ n e:J'Wfl1':i 1 if 

-:.J1'Wbfl~e)-:.Jile:J~'W}i1'W~'<ii1 b 'U'Ui.'i1~-rum<au5u~-:.J1'W 1 'W'l½e:i--1u5-u~ fl1':i~1thnm~v1'U 2 (,)1e:Jci1-:.Jb 'U'W 

1. Lfl~eN~"1tl~e:icJ'lJeJ,m~m (pipetting aids) Lvim~~m~cJ-'lfl1"J16lJu1n~"1 

2. ~~1'W1.flt.l (Biological Safety Cabinet; BSC) 1'til·umri1 b'U'U 

► bdtWleJ-:.J'Vl1-:.J1'Un'U~-:.J'U'Wb ~e)'Uli)i;l~W b 'U'U fl1':i~'Wb Vl~c.J,:.J~-:.JU'Ub~e)'UliJG'l~VI 1 rni1-d'b vie:i '\Je)-:.Jfl'W , ' ~ 

fl1'a~-:.Jf1Wli)7tl 
► d-=,1 ,d I ,Cl, .::::.JI, -=-, 1 

bl.JeJlJl'IYllJ b?ltl--l(il e:Jfn ":ibfl~lfl1":ii»Wlb "tl EJC,J lUVl 1--1 b~U'v1 ltl '1 

► bd e:i-&'U~e)'U fl1':i'Vl~i;1eN:!J 1"111:W b~ tl-:.J~ e)f)1';j~ --1 f)';j~liJ1tJ'lJe)-:.Ji;j~e)e)--l'lJe)--1 b Vll;11'U'Ub ~ e)'Uli)i;l~VI ' , 
b'U'W fl1':i'U\9\ m1~'Ub'Vl~t1--1 m1e..1?1:w m':ib'llcl1 m1v111'1XG'l~bBt1\'\Ji'1m~c.1-:.im1:w~~1 b'U'U~'W 
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,, ,, .,,J 

3. vt1..:Jb'W1::::b~eHb'IJ'IJ16llllJ1V1..:i (plastic disposable transfer loops) ml'.i1t!~'1hi'l'.i.ilm'Wel1Jel..:Jf1'U 

f11'.ibfl(?)~::::elel..:J b :ff el'W..:Jn'.i::::'11 l'.I bb 'Vl'Uf11'.i 1-if \,l:::: bfl l'.1..:11 'W'W1i;11Vlfo bi;.J1vt1..:J b 'W1 ::::b :ff e:i 
' 

4. Vl~el(?)bb~::::'lJ1(?)e.J1bf1~1'.11 

5. bfl~e:i..:i~..:i1m11bb1..:J~'Ua..:i (autoclave) Vl~mfl~e:i..:i:i'.Je:i~'Ll~bV1lJ1::::mJcl'1Vl'fo~(?)f11'.i'U'Ub~eltl ~el..:ielcl 
'\J . '\J 

mt.11 'Ll'iXel..:itlfi'U~fn'.i 611lJ1'.iflel~.fl1t.11 'WVl'U1l'.l..:11'W zj..:J611:!J1'.ifl 1tJ16li..:11'W 11i1 

6. Pasteur pipettes bb'\J'U'W6'1161~n1-ifflf..:ib~l'.11bbi1'V1..:ib~e)Vl~m~t.1..:in1'.i1mtlbtl\,lbbll1 

7. bfl~el..:JiJeHbG'l::::el'Un'.it"\J\911..:1 61 b'l!'U bfl~el..:J~..:J1m11bb'.i..:J~'Wi:l..:i ~'1JTU'.iJll'.l\91el..:J11i1r'\Jn1'.i\,111'161el'Uf11'.i 
1 I ~ ~ 

1.if ..:i1'Llti11 t.11B~fl f1\91el..:J b V1m::::a~ nem 1 "U..:111.Jbb~::::b ti'Utl'.i::::i 1 e:i cl1..:iti' e:it.1tl~::::Af ..:i\,)fl el(?) e11 t.1 rn·.i1 .if ..:i1'W 
'\J ' 

.!J. f11'.ielelf1bb U'Ubb&'l::::~.!Jel1'U1VA11:i.J~::::~1f11 'U'!Xel..:i'U!)'U~f11'.i (Laboratory Facilities) 

f11';ielelf1 bb 'I.JU bbfl::::~..:i eJ1'U'J l'.lfl11~61::::(?)1 f1'lJ e:i..:i'!Xe:i..:itlfi'U~f11'.i~bu111 l'.l'.i::::~u 2 1Ji:11'U~ b ~~ b~~:U 1 n 

'!Xel..:itlfi'U~rn'.i~1u1J1m::::~u 1 ~..:id 

1. i;.J'W..:i b 'W(?) 1mb~::::~ 'W'IX eMm'.iiiiJ th L ~ t.1'\J~ 1 t.1 \Pl e:i rn 1vi' 1 m 1~a:::: eJ1(?)'lJel..:J b V1~1 hl m~ 11ri"limJ 1'W 11i1 

'Vltl\Plel611'.ibfllJ bb~::::tl1t.11~1b :ff eivfl 6iJ1 'W'iXei..:itlfi'U~ f11'.i 

2. 'U';i::::\,l\91el-:J611~1';ifl~elfl11i1 
'\J 

3. \91ei..:iiie11..:ii 1..:1:Uel n el nJ 1 fll'.ib 'U'W bb 'U'\J6llU (?)vi1~1-if :i'.J elb ti (?)ti(?) b 'l!tlbb uutl (?) b ti(?) \i11 t.11'1el n b '111 Vl~el 

b Vl~l'.l'\J b 'U'Ll\91tm~::::f11'.ieit.1'1n~u~rnutl'.i::::\,l'Vl1..:Jelelf1 
'\J '\J 

4. V11niirnweif1bb'\J'Uflel61{1..:i'!Xei..:itlfi'U~f11'.i"1hu'.iJlt.1'.i::::~'\J 2 bbvt..:J1Vl~\91el..:IA1U..:J(l..:Jf11';j~(?)i..:i1::::uu 

'.i::::mt.1e11 mi"! b(?)t.1eJ1rnl'lvi1 Vim i1mt.11 'W'IXel..:itlfi'U~ rn'.i 1~m'.ib'U'Llel1 mi"l~'.i::::u1t.1eieln:u1 n'IX el..:itlfi'U~ f11'.i 

bbi11'Wf1~'U~11 'Ul Vl~el1f111'11 'Ll'!Xel..:itli)'U~f11';i\91el..:Jii f11'.ielelf1bb 'U'\J 1 '!Xrn'.i 1 VIG'l'lJel..:Jel1f111'11J'Vli"IV11..:J rn11 Vl~'11 n 

~'Llvi a::::e11(?) 1 tlc1..:i~'Wvi antl'.in Lb~::::mrnl't:u1 n'IX el..:itlfiu~m1~el..:i hl1 VI~ L 1t.1'U 1 tlEY..:i~tJ~a1B1'.iru::::V11n 1~il 

1::::'Uu~..:i f1l;l11\91ei..:iiiV1t11M1..:i~a1m'.im tl(?)tl(?) 11i1 b ~el'l!1 tJ 1 'W f11'.i'.i::::m t1m rni"lbbfl::::iiii'..:im(?) n'W bb~~..:i 
' 

5. 'IX el..:l'U!)'U~f11'.i'15TLl'.iJll'.l'.i::::iu 2 ;ff 'Ll1 'U\91 el..:Jii bf!~ el..:!~ ..:i 1m11bb '.i-:Ji'Ll~..:J b(?)l'.11~ "i11b 'U'U~el..:J~(?)~..:J 

fl1tJ1 'U'!Xel..:!'U!)'U~f11'.i bb~ ~ el..:JiJ'.i::::'\J'Uf11'.i~ (?)f11'.ivl -zi1t11 ~ 611~1'.iflb if 11 tl1'1J..:J1'Ll1~ bb~::::JJ16 f11'.i~(?)f11'.i~ ,, 
b Vim ::::a~ cl' 1Vl'fo6il'U \,) ei'U m1'll'Ll 1:J1 t.1 

.n1w~ 2.2 ~ei..:itJ{j1l~rn'.i~Tu'.i11t.1w~u 2 

~in http://www.biocontencion.com/bioseguridad.php 
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6. ,¼ e),:j '\Jn u&i n11v1i1 n11&i (?I i.:i (,)ihih J1 cJ(;) ei.:iii nl'i'J 1-:J bbt:-J'U\911 bb Vlt!-:J fl1 ';j'J 1-:J (,) bb1;rn n7 'ab zj el:IJ ~ e)(;) nu 
':,.J 'lJ 'U 'U 

':i~'U'U':i~'U1c.l el1 n71"l'Uel-:J el1fl11vib Vl1J1~?l1J b ~el 1 'l¼J\'?111J11fl'V11-:J1'U 1J\' el ci 1-:JlJ'U':i~~'Vl6.ll1'v'J bf1(?1f1'J 11J'U i;'I el(?IJ1 c.l 
"IJ 

bbi;'! ~A'J 111 ?l ~m n ~ el n11'\Jlju&i.:i 1'U 

7. (,)e),:jlJJ 1 ~ rum'v'J~ b 'Wc.1-:J'v'J el~1wfo 1.if .:i1'U b(?lcJbb Vl~.:iJ1~1wr 'U 1 'll1 t1'1¼0.:i'lJ5u&i n7':i bbi;'I ~ bb Vl6'1-:J J 1 ~11 

{;leJ-:JbbcJnn'LleJci1.:i'U(?lb'iJ'U b ~ e)6'1(?1 beln7?ln7':i'U'Ub ~ el'Ubbi;'l~(,)e)-:J&i(?l~,:j';i~'U'U'U 0.:int1J 11 Vl6'11:J el'U niub ~ el'U nu e),:j 

n7':i'U'Ub ~el'Ubb Vl~.:iJ1mo11ru~ 

8. (,) e),:jlJ bb Vl~-:J'-J 1c.11 'Wbbi;'!~ 1-\i'Jo n bQ'Uvl lJ'U';i~~ 'Vlfi Jl1'v'Jb 'W c.1-:J'v'Jelb ~ el 1 'l¼u A6'11n'i?l11J1';ifle)e) n'i:11 n 
' ' 

'l¼ei.:i"tJ5u&in111~0ci 1.:i'Ui;'le)(?IJ) c.1 bbi;'l~m1ii 'a~uu-.;i 1c.11 l'lvh~ 110.:i 1,x nrnri~ 0.:i1'.J0v1 i1b 'U'U b -u'U ~ b 'v'J1~ b '110 

(,):U'J'ih.nc.1 (,)bb'Ub8elnbb~-:J b'U'U\91'U 
"IJ "IJ 

9. 'l¼ei.:i'lJnu&i n11:UTU1J1tl';i~(,l'U 2 ('U 1 'Uel1'i:lb 'U'UbD1Vl1J1c.l'Uel-:J'UAAi;'lmilwr.:i~(,l,:jJ'Ui5.:ii1b 'U'U(,) e),:j 
:,,J ' "IJ 

i(?l 1 'l¼il1~uuf mnm1:wlTt1r1.:iv,1.:i~1t1mc.1m'!f-l n11u0.:i n'WeJA~D m '1lt1 n11i1'lJ1 ~\,\Vl'U1 ~1.:ivi bb ~.:i bb 1.:i bb6'1~ n11 
"IJ 

1-il'~i;ybb'iJbO'v'J1~Vl~m'Vlri 1 'U 1;;:im 'Un11tl0.:in'Uhi'1 ,x~iibMc.11i0.:ib i1'l¼0.:i"tJlJu&in11 b 'U'U(,)'U 

10. (;)el-:J&i(?ID1t.lb~el'Llit;yi n~rueJ'U(,l';i1c.l'Vl1-:Jihm'v'l (biohazard sign) ~elbb6't~Vl1l1m6't'll 1 'Vl';i~'l/-l'Vl 

'U0.:itrfo~(?l'/Jel'U (1'lJ'V1 2.3) Hv1V1u1'lJ1~(,l'l¼0.:i'lJnu&im1bb6't~br1~0.:iffov1b~mi0.:inu'i:l6'ttil'!f-l V1~0?111til1m'!f-l 
'U 'lJ 'lJ d..l 'l 

V ,d 
el'U(,l'a1c.lel'U1 

ADf/lJTTAflCHO ~UTHORIZED PERSO!lllllELONLY 

Biosillelv Level: _ _____ _ __ ~ __ 

Responsible Investigator; ______ _ 
111 ca.~e ol emorgfllji'r tall: ______ _ 

Oayllme pnontf __ ~Homtplwna;~-__ _ 

Aulhorizalionfm enlrance must be obtained lrom 
lltoRosponslbfo lnvHllgalornamed above. 

fl1Vl,vi 2.3 fil'Jelci1-:JU1c.lit;yin~ru:U111c.1?11n;;:i~1Vlf'U&\(?IV!'U1'U'a~~Vlel-:J'Ulj'IJ&in71 

~3.11: WHO. 2004. Laboratory biosafety manual 3rd edition. 

~e:i-nJ~u~011ih{h.ne.11~~'U 3 (Biosafety Level 3; BSL 3) 

':i~'U'UA'J11l'U6'tel(?IJ1 c.l'Uel-:J~el-:J'Ulj'U&in71:U'JtJ1J1 c.l'a~(9l'Uv1 3 b 'U'U'l¼v.:i'lJlju&i nl';i~ b Vl1J1~~1Vlf Un 1':i 

'lJlju&i.:i1'U(,l'a'J'iJl'lJ'iJ\Jc.l .:J1'UlbA';i1~'!,1 -:J1'U?lel'U -:J1'Ul'l'UA111icJ bMmnU'i:16'1:U'lf-lb'U'U?l1b'Vl(,lfle) b ':iA~':i'Ubb ';j,:j zj,:i 
' ' ' 

m:;iv\' 11 'l¼b~f:J:U1 (,\ 11fl~ll nilm'rn 'v'J~n':i~'i:11c.l L ".iA'Vl1,m1".i1~1c.!h rJ'lJi]ur.1-n'WMel·~1~fon11rl ffcl'U':i1JbU'v'J1~ 

'11Vl f 'U n1'a'U n1T&i.:i1'U bbi;'!~n1'a'U nu&i.:i1'Ur}( e),:je) d Jl1 c.11<}( n1 ';jfl'J'UA 1](?1 bbi;'l'Uel.:Je.l' vi'ii A'J11l6li1'U1 ru bbi;'l~l] 
't<J ':1..J 'lJ 't 'lJ 'lJ V 

'U1~?1un11run11V11.:i1unu'iJ;;:itil'v'J'IJ'lJ(?IJ'U 
' 
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fl1';j'U D'LJ&i-:J7'U~bMm n'l.J'1'1~'V'lVl n'IT'U\?l e)'U (,) e),:J'U D'LJ&i.rrn11 'U(,)~1'Ll ';i Jltl (Biological Safety Cabinet; 
':,..I 'I 'I ':,.J \I 

BSC) Vl~mfl~el-:JlJel~'li1tl?!n~~'Ufl1'Jbb 'V'l-:/m:;'17tl'llel-:Jb 'el 11>1 bbm: 1'li'll~el'Umrui:JB-:Jfl'U~1'U'l.Jflfl~ (Personal 
' ' ' 

Protective Equipment; PPE) vlbVl:JJl~?!:i.J vtB-:itlfi'U&if17'J(,le)-:J:Wf17'JBBf1bb'l.J'l.JVl7-:J1fl1n'J'Jllbu'V'l7:; :w 

6U el rl 7Vl'U~ bb'1:; bb 'U1Vl 7-:J'J~ b 'U tl'l.J fl1'J'Ufi'U&i-:J 7'U617Vl,r'l.JVI el-:J'U fi'U&i fl1'J~1'Ll ';i J1 t.l';i:;~u 3 17 tl'1:;b 0 ti ~v( 617~ f:Y 
., ., "" 

~-:J'U 

n. a.Jl\?l':ii1'UnT<a'U~'U&i..:i1'UV11..:i:qft:zi11V1e.11 (Standard Microbiological Practices) 

:!J7\?l '~jj7'U f)1'~'Ufi'U&i-:J7'UV17-:J~~~11'Vl!'J7'Ve)-:JVf e)-:J'Ufi'U&i fl1';i~1U'JJ1 tl';i~~'l.J 3 1 m 'UV!~ n bnru.;i fl1';j 

'Vl1-:J7'Ub'U'Ub~tl1n'l.Jvtel-:J'Ufi'U&if17'J~1U'JJ1tl'J:;~u 1 bb~~ 2 bb(l)(,)e)-:J'Ufi'U&i'911tlfl17:!J';i~~m:;1-:ibb~~b6U:!J-:J1~ 
' ., 

mn~-:i;'U 

"I.I. •ifou~'U&ibu'W1::/ ~lil7b'll'U (Special Practices) 

:W~1'UL~:i.JL&i:i.J'17f)'lJe)-:JV!e)-:J'Ufi'U&if17'J~1U';iJ1tlW~'l.J 1 bb'1:; 2 ~-:i-d 

1. fl1'\Jfl:i.Jmwu1BBnvf B-:itln'U&i m'J (,)e)-:Jb 'U'U'l.Jflfl~vl11>1fuB'Uru1\?lb 'Vl111'U 1~t1(,)el-:JBcl1 'U~'1tl'W'Ll'1 
'I ':,.J 'I 'I Cl/ 'U 'I 

'lJ el-:J'!X1Vl'U 7Vlel..:!Ufi'U&i f17 ';i 

2. 'IX1V1-u 1vt B-:itl~ u&i m'J~ B-:i:w m'J f\1u~ mi 1 e) e) nvt B-:itlfi'U&i m'J 1~ t1-w lil 1'Jru1'4 flfl~vl :w f\111J 

b Vl:JJ1~6'11JVf ?11m'J t1tlfi u&i-:i1'U1 'UV! B-:itlfitl'&i m 11~ bb'1~ him.~ f:Y1 \?l'4 flfl'1vl e)7 '1:W f\171] b~ tl-:J (,) e) m1&i ~ b 'e) 

tlnu&i-:i1'U1'U'Vlel-:J'UD'LJ&im1 b'U'U 'l.Jflfl~~:W.fl11~.f1lJfl:i.Jn'U~~tln&i b'U'U(,)'U 
':,.J °d..J 'I \I 'l 

3. 'IX1V1'U 7Vl e)-:JU!]'U&i f)l ';i (,) e) ,:J ~ ~ 'Vl 7 ~iJ el A17:!J'U ~ e)~Jl ti Vl~e)';i~ b 'U tl'l.J'Ufi'U&i-:J 7'U bu'V'l 7 :;v( e),:J 'U fiu&i n 7 ';i 

~tlfi'U&i-:i1'U(,) B-:J 1"1 -r 'l.Jf17'J bb 'U~,11i1-:i5'U\?l'J7t1 ';i:; bu t1u115tlfi'U&ic,i1,:i 11~t1 n7'J?!B'Lllb'1 :;m'Jtl n B'l.J'J:i.J mJ 1-:i 

"" b 'V'ltl-:J'V'le) 

4. '1X1Vl'U 7VI B-:itlfiu&i f)7 ';i(,) e),:J fo ~ ~'!le)'l.J611Vlf 'lJ nl';i'U ';i~ blJ'Ufl17:!J?l7:!J7 ';i tl'V eN ~ tlfi'U&i-:J 7'U lil'U bb tl1 Ii) 

nB'UB'Uru7\?l 1 v(r,j'tJ n'IJ&i-:i1'U?11m'Jm ~:i.Jtln'IJ&i-:i1'U nulil~~'V'lm t11 'Llvf B-:itln 'U&i m'J 11>1 b ~B 1 Vlbb tl1 '111r-Ytln'U&i-:i 1'U 
'I qJ '\J d.J ':,..J 'I d.J 'U ':,.J 

?11m'Jt1ufi'U&i-:i1'U 1 'Llvtel-:iufiu&im'J 1"1 Bcl1-:itl'1 e)~n ti 

5. ~tllj'U&i-:J7'U(;le)-:JUl)'U&i\?l7:!J';i~ b 'Utl'l.J16f) 7';ib .if 7 bb~:; e) e) f)Vf e)-:J'Ul)u&i fl1';i\?l 7:i.Jvlvte)-:J'Ul)'U&i n 7 ';ifl7Vl'U ~ 
mh-:ibfl-:i-:iflf~ 

6. ~tliju&i-:i1'U bb'1~b~7Vl'W7vlmrm1'4'U'Vle)-:J'Ufiu&im'J b'U'U fl'U-:J7'U'Vle)-:J'Ulj'UMf17';i (;je)-:J1"1-r'l.Jrn'Jtln 

e)'l.J';j'l.Jvl b Vl:!J7:;?{:!J bM tl1 fl'l.Je)'U\?l';i7tlvl e)7'11"1f 'l.J'17 n n7'J'Uij'UM-:J7'U16'\J e),:J n'Uvl ~7 b 'U'U?l7Vlf 'l.J n7'J'Uij'UM-:J7'U 

16n7'J'Ufi'LJ&i(,)7-:J 1 vi bMm.if e),:J n'l.Jfl17:IJ'U'1 e)~Jl ti bb'1~(,)e),:J 11>1fu f)l';je)'l.J';j:IJ b ~:!J b&i:i.J~~7 b umne)';j:; b 'U tl'l.JUfi'U&i:W 

nl';ib 'U~tl'Ubb 'U~-:J 

7. ~tlfi'U&i-:J7'U(;le),:J 11>1{ 'l.J')fl~'Uvl b Vl:!J7~?!1J617Vlfo fl7'J'Ufi'UM-:J7'U 1 'UV!e)-:J'Ul)'U&i fl1';j 

8. fl1 ';jii n7 ';i~ ~ bfl'l.J (i\1 el cl 1-:i~-r:!J'V e),:J r-J 'U D'LJM-:J 7'U f)e)'UL ~:!J fl7 ';i nu '1 ~~'V'l bb(I) ~ :;'!lil ~ el cl 7-:J b Vl:IJ7 ~6'1:!J 
'U .,J ' 

9. fl7';i'Vl 7-:J 7'UVl n'IT'U \,l e)'Uvl bM m nulil ~~'V'l (;I e)-:J'U D'LJ&i1 'U (;\~1U ';i J1 t1vl:w'\.J';i:;~V1fi .f17'V'l b Vl:!J7~?!ll b vh1!'U 
'I 'I d.J '\J 

bb~~fl1'J'JB-:i:'U~'Ufi'U&i-:i1'Umt11 'U~"11t1m~m'\'}iuvl:w~1"11'UV1~-:ib 'U'Ll'V'lm?t&i n b ~B 1 vf ~1t1c,iB n7'JV11m11J 

?f:;m~~~f17'J'UtJb~e)'UVl~-:Jfl7'J'Uij'U&i-:J7'U 

10. '\/17 n~ 7 b 'U'U (,)e),:j'LJD'LJM-:J7'U'U e) f)(,)~1U';i J1 ti(;! e)-:J'U D'LJML~ ti 1 oif 'lJ~e)U m ru'\Je),:J n'U~1'U'l.Jfl fl~ bf\ ~e),:Jlj e) 
':,.J 'U ':,.J 'l 'I 'I 

bb~~ e)'U mruvl b Vim ~?Ill b ~ el'U1 ti 1 Vlbf1~fl17ll'U'1 e)~Jl tl(,)e) r-J'UD 'U&i-:J7'U 
' 'U .,J 

11. 'Vl7fl17:i.J?!:;m~~~ fl7'J'U'Ub ~ B'U:'Uvltlfi'IJ&i-:i1'U bb~~bA~B-:J:WBVl~-:i b?l~lil fl1'JU!]'U&i-:i1m 'U'UU'J~~ 1 

Vl~BV1~-:ilil1nrn'JV1n-r11 Vl~'VB-:i~-:i'lJ'Ub~B'Ulil~~'V'l 1>11ml1t11'Jh ,B 1 'JAvlb V1m:;?f1J 
' 
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12. f11'HW1 fll'J'U'Ub ~ el'U LLft~'\ll71'111lJi.'l~B1\9l mrubf1\9l fl1 ';i'\lmf;i 1 Vtfl'lJel..:J~..:J'U'Ub ~el'U~ft:U'V-l(ii'el..:J'U!)'U&i 

l\9lEJ ~vftlPH''lJ rn1tl nmJ1:1J LLfl~(i)eJ..:JiiiBm1~\9l m11 im EJ 1 u~ei..:i'\J5u&i rn1 

13. bf)~' e)..:Jlj el'U'Ub ~ el'U'Vf 7 n (,) el..:J f)7 ';i'U 7 el el n ~ 7 n VI el -.'.I '\Jfl u&i f)7 'J (,) e)..:J VJ 1 f)7 ';if! \9l n 1 ';i'U 'UL~ el'U~ 

L Vl:lJ7~i.'llJflel'U 

14. ~..:i'\Jm ~ eJ'Ll'VJn'll'U\9l~1niei..:i'\J5u&im1(i) ei..:i 11P1f'lJ m1ft\9l m1'\J'Ub ~ eJ'UIP11 EJlfi~ L Vt:lJ7~i.'llJfl eiu,11 

eiein~1n~ei..:i'\J5u&irn1 l\9lEJ(i) ei..:ii1m1'lJ11'<ij 1 um'll'Ll~~i.'l1m1riuei..:i num1-r 11 Vtfl 1l?ll m~V111..:i .rru~mum1 

~\9lLn'lJ f)7';i'Vl7..:J7'U fll'J'lJ'U?f..:J~L Vl:lJ7~i.'llJ 1 '\JcJ..:Jbf)~eJ..:J'll..:i 1m11 LL ';i..:J\91'1.Ji.'l..:JL ~ei'll..:i~hL {eineiutl11 '\J f)1~\9l 
'\J 

15. Vf7f)(i)eJ..:Jl'U vacuum (i)eJ..:Ji'Jf111~el HEPA filter Lbft~ liquid disinfectant trap L¥leiuei..:inu 

vacuum line 'U'Ub~el'U~ft:U'V-l 
' 

16. ~'\J5u&i..:i1'U(i)eJ..:J11m1u~mX1Vti11iei..:i'\J5u&irn1'Vl'Ll'Vl L~eii1m1Vtnm~L~u Vt~eim1-r11 Vtft'lleJ..:J 

~..:J'U'Ub ~ el'U~ft:U'V-l LL ft ~eiu&i L Vf (,l l\9l El(,) ei..:iil f11 ';ib(,l~EJlJ.rr'U(,leJ'\.J 6'l7Vtfo f)7';i'U';i~ Lil 'U m1f m.11 f)7';i(,} LL ft LL ft~ f)7';i 
'I 'I 'I \J 

fmn (i)eJ..:JlJf11'J'U'LlvimLft~LnUtm.11U'Llvim!u11 

1 7. ~ '\JB u&i..:i 7 'U (,) el..:Ji.'l7:lJ7'Jfl 1 i 'I!(,}~ 'U mru 'U el..:J n ui.'l' l'Lli.-! f)f1fl 11il mh..:i L Vl:lJ7 ~i.'llJ l\9l El(,) ei..:i:i'.i f)7 ';i 

~~11ru1 L~elf)~7 n fll'J'U'J~ Lil'Llf117lJL~ EJ..:J'llel..:J..:J7'W 1 'W~el..:J'\Ji)u&\ f11'J 

18. (i)eJ..:J lGfo..:i:wm~eJ(i)eJ..:J'UD'IJ&i..:J7'W fl'lJ~..:J'U'Ub~el'Wb iei L~eJf)'lJ'U\9lfl..:J:Wel 1 ~L Vl:lJ7~i.'llJtl'lJ..:J7'W1lJb?f fl..:J:Wel 
'I ':,,.J 'I 'I 

elel f)'UeJf)~eJ..:J'U!]'U&if111 L 'U~ EJ'Wq..:i:wmd el'U'Ub ~el'W 'lJ7(,} Vl~md el:Wf117lJ'17L 'U'W(i) el..:J 1 '\J'\Jnu&i n~m1:1Jt'Ubbft~ 

(i)eJ..:J 1cieicl1..:ii1ew 2 ~ 
'\J 

19. 1 i.'l\9l 'U'WL ~ el'W ~ ft ~'V-lvi' (i) el..:J n7'JU 7 f)~'lJ:lJ7 l 'Ub Viii L 'tl'W .fl7'll'W~ Llei n71'U (i) el..:J e.J 7'W f)7';ift (,} f)7';i 
' ' 

'U'W L ~el'Ubbft~'\ll7f117lJi.'l~el7\9l~1EJ1fi~ L Vl:lJ7~i.'llJflel'W'U7 f)~'lJ:lJ7 l 'U 

20. Vl~m~EJ..:Jf11'J l'ULf1~el..:JLLf11 'lJel..:JlJf1lJ Lf1~el..:J:Wel:Wf1lJJl7EJl'W~el-.'.l'U!)'U&i f11'J Vl7ff~7L 'U'W(i)eJ..:J 1 '1f eici1..:i 

1~~(,11~1..:i LL ft~~ n rn11 'li1 V1Ln\9lr111:1J'l!1'W11:1J nei'W'\JBu&i~~..:i n'lJ~ft~'V-l 

fl. el, 'Un 'H\J bfl ~ el {I ii eH 'W
0 

el fl 17 lJ'U ~ el \9lJ1 ti (Safety equipment) iJ i.'f' 1 'UL vf m&\ lJ ~ 7 n'lJ ei.:i 

~ei..:i'\J5u&im1:U1il1.nm~l'l'lJ 2 \91..:id 

1. ~~l'U'J./lEJ Class I l'lib'Wmru..:i1'U1:W(i)eJ..:Jf)7';j1JeJ..:Jtl'Uim1'W'U'Ub~el'W Vf7f)..:J7'W(i)eJ..:Jf)7';i1JeJ..:Jfl'Wf)7';i 

'U'Ub~eJ'W'\/Y..:i1'W?f1'W'lJeJ..:Jim1'W ~'\Ji)u&i..:i1'WLLft~~..:JLL1\9llKeJlJ i.'l7:lJ7'Jm~ein1-if Class II Vl~el Class Ill 11P1 

2. 'll\9lel'Uf)';iill'Uel..:J tl'W6'!1'W'lJf1f1ft L 'li'W Liei f1111.J(i)el..:J L 'U'W'lJ'U\9l~tJ\9lf1ftlJIP17'WVl1J71:Wf11'JL 'U'Ubb 'lJ'lJb tJ\9l &i\9l 
'I , , 'l 

n ';i~(,llJ(i) 7'WVl1J 7 (i)eJ..:JU (,} f) ftlJ 1tii';..:i~7..:J f)7 El LLft~i.'l7:lJ7'Jfl f)'W'lJel..:J L Vlfl1ilJe.J7'W 11P1 el cl 7..:J1J el EJ'lJ~ L 1 ru\il 1'WV11J 7 (i) el..:J 
' ' 

L ti 'U'lJ'U \9l LL 'lJ'WEJ71f1ft lJ(,lft el\9l LL 'lJ'U~'W fi ..:J'LJ eii'.i el n 'Jt'U v( el 7 ~ Ln \9l n 7 'J n 'J ~ L~ 'W'lJ el..:J ~..:J'U'W L ~ el'W ~ ft:U'V-l 11il 'lJ ru~ 
' ' 

'U!]U&i..:i1'W (i)el..:J 1 i~'\Jmruifo..:in'U l 'lJV11J7 Lbi;'l~(,11..:J(,171 'Wmru~'illb 'U'W(i)el..:J 1 'U~'\Jmruumn'W'J~'lJ'lJVll..:J L~'W 

Vil El h(i)el..:J L~ el n 1 ~ L VllJ 7~i.'llJ fl'lJ..:J7'W Lbii'1~ 1 'lJVtif l'll el..:Jr-J'U nu&i..:Jl'W 6'l7Vl1'lJf11'J'V1..:Jel'U mruu el..:J n'Ui.'l'l'W'lJf) f)ft (,) el..:J 
'U ~ 'I 'I 

v1..:i L 'U'W'lJ EJ~&i (,} L { el'Vl~el'Vll m 'U 'W'lJ'U\9l~i.'l7:lJ7'Jfl'U 7f)~'lJ:lJ71 m Vf:W(i)el..:J'\117 f)7';ii;'1 (,} f11'J'U'W L ~ el'UIP11 EJlfi~ L Vl:lJ7~i.'llJ 

flel'W'Vl7f117lJi.'l~el7\9l LLiK1'LI7 n~'lJ:lJ7 l 'lib Vl:W 

3. Lr1~ ei..:i'll ..:i 1ml 1 LL 1..:Jl'l'Wi.'l..:J 6'l 7Vt1Uft\9l m 1'\J'WL ~ el'Wi el..:JlJ 'V-l1ellJ 1-if m EJ 1 'WVl1..!1EJ..:J7'W Vt~ eim~il elci 
'\J '\J 

mEJ1'W'Vlel..:J'UDU&im1 VllnL'U'Wbf1~el..:J'l1..:J'lJ'U(,l double door autoclave ~~6'!..:Jbi.'l~lJ1VILn\9lf117lJ'Uii1el\9l.llEJVl7..:J 

~1m'V-lm nt'WLLii'1~(i)eJ..:JiJ m 1m1~i.'lel'lJ'U1~~vi 5D 7'V-l n 7T\117..:J7'W'll ei..:i Lr1~ei..:i 1 ~elEJb 'Wi.'lm'V-l'V-l1ellJ 1-if elcl Li.'llJel 
'\J '\J 

4. Lf1~el..:J~'WLVl~EJ..:J'll'U\9l~:W safety bucket Vl~el safety rotor zj..:iiJ~n1jru~ilt:J1u\9li.'l'UVlil\9l:U\9lL~el 
d I V I I 

ii'1\9lf117lJ Li.'f EJ..:J 1 'W m1w..:i m~~1 EJ'llei..:i~..:i'\J'WL Uel'W~ii'1~'V-l'llru~U'WL Vii cM 
' ' 
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5. 1?!vl1'Vlc.111"!1i;'1(9l{~vh~1n'W6'\li;'l~n bvleJ'Vl~nb~!'J-:Jf11'j'1·u\fl~e)-:Jbbn1 b'U'U 'lJ1vl '\lli;le)v\'Vlv\i;'le),:j ~1'\..! 
' 

b'W1~b(e) 1't.Jb'U(91 bU'U(l)'U 

..:i. n1'.ielelnbb'U'ULbft~~..:ie11'L!'J!'.lfl'J1iJa~vl'Jn1'L!Vlel..:!Ui)'U~n1'.i (Laboratory Facilities) 

n11e:ie:i n bb uu bbi;'l~~..:ie1'1m !'.lm1ii?!~vl1 n'lJ eJ-:ivf e:i..:itJfiu&ln11ihih .n m~vi'u 3 ihhuvib vl:w b&il-1~1 n 

1fo:itJlju~m'.i'lhu1.nt11~lilu 2 lil-:i-d 

1. ~'U~VleJ-:J'Uij'U&im'l'(l)eJ-:Jbb!'Jn~1nvru~~'Ll Vl1eJvr'U~i;'l151'iru~m!'.l 1 'LleJ1fl1'i 

2. vrt1lh'lJeJ..:lr-ltl-:J vru th .fl1!'.J1'Ll'VleJ-.'.l'Ufl'U&ln11(,)eJ-:J:Uvr'U&11b1!'.J'IJ ~1!'.J~e)f11'i'Vl1A11:Wi;'l~e)1vl bbi;'l~ 

f11'ii;'lvln1'i'U'Llb~eJ'Ll 'Vl'Ll~eJn1'ibb'Vl'in6!ilJ'lJeJ-:J'lleJ-:Jb Vim ?!1'ibfl:U bbi;1~J1c.11~h (e:i b'ifl 

3. vf e:i..:itJlju&lm'i(l)eJ..:J:Ui n~ru~Uvl?!'Ll'Vl b vleJm1lJ?!~vl1 n 1 'Lln1'ii;'lvln1'i'U'Llb ~eJ'UV!eJ-:l'Ufl'U&lm'i~1 !'.) 

n1'ieJ'IJ'j'lJfl1m.hb t e)i;11!'.Ji;'l1'ibfl:U ~-:J'V11bdmnvl n1'i'U'Llb ~ e)'U~i;'l~'W1 '\.JU1mrumnm!'.l 1 uvf e:i-:itJfiu&lm'i bde:i 

<Ke:i-:i n1 'i'U vl 'j'~'IJ'IJ b vi e)(9l'j'1 ~ b 'U fl'U 11-:if n~1 b~ e:i<K e)..:J b ui !'.)'\.J lfl'i-:Jn1 'i'\11 ~ e) n111 i VI e),:j bbi;'l~ b~ e) 1K e),:j'V] 1 n1 'j' 
' 

u-ruur1vf0-:itJfiu~m'i 

4. (,)e)-:J:IJ n1'ie:Je:Jnbb 'IJ'Ufl1'\Jfll-l'Vlf"l'Vl1-:Jf11'j' 1 Vli;'l'lJe)-:Je)1f11f"lb 'U1Vle:J-:J'Ulj'U&lf11'i lvl!'J'Vll"l'\111-:J f11'j' 1 Vli;lbl!'J'Ll 

'lle:J-:J 01n1 f"l.n 1 !'.l1 uv( e:i-:i 1K e:i-:i b -0 'Ll bb uuvi f"l'Vl1-:J b~ !'.l1 lvl !'.l1 Vli;'l b -if 1,K e:i-:itJ Bu~ n11V11-:iV1iJ -:i bbi;'l ~a eJ n ~ 1 n 

vf e:i-:itJfiu&lm10 n'\111-:J'Vl~-:Jbbi;'ld '\lli;l ~1 n'IJ1b 1rui;'l~e)1vl 1 tJ EJ-:J'IJ~b 1 ru~'U'Llb ~e)'U 

5. 1K eJ-:Jfl1'\JfllJn1'i'i~'IJ1!'.leJ1 n1f"!~1n'Vl e:i-:itJnu&\ n11eJ1 n1l"lvi ri nvl vle:J a n~1n'Vl 0-:itJnu&\n111K e:i-:i hi , ';,.J 'U 'U ':,.J 

1 Vli;'l b 1 !'J'U 1 tJEJ-:J'IJ1b 1ru~'\.J.fl1!'.J1 'Llmfl1'i Vl1e:Jvr'Llvi?1151'iill~ lvl!'J'V1€l'i~'U1!'.Je)1 f11f"1~1nvf 0-:itJfiu&im1(l) e),:j e:itj 

Vll-:J~1nvlm.hmml"lb'U1'\J1b1ru~'\.J.fl1!'.J1'Llmfl1'ibbi;'l~'\lh..:i~1nvr'U~i;'l1fi1'iru~ 

6. fl1'iiJ'l'~'IJ'Uf11'in'ieJ-:Jmf111"!~1nvfe:i-:itJlj'l1&\n11ne:i'Ll~-:Je:ie:in~m!'.l'Lle:Jnvfe:i-:itJi)u&\m1i;11!'.l HEPA 

filter :ffut1'\Jn1'i'U'i~blJ'UA11lJb~!'J-:J V11nmml"lvitJ~eJ!'Je:Je:JneJ1~bflvleJ'\.J(9l'i1!'.J~eJ'lllJ'll'U bbi;'l~IKe:i-:i:Um'i'Vlvl?!eJ'IJ 
' 

f11'i~1 HEPA filter bb~i;'l~:ff'LlbU'\.J'U'i~lill 

7. (,)e)-:J:Un1'iA1'\JfllJA11lJ(il'\.Je)1 f11f"l'lJ e)-:JV!e)-:J'Ulj'U~nl'i 1 vf ~1 ffJ1 bde:i b 'U;!'J'IJ b 'Vl!'J'IJ nuvr'\.J~lv\!'J'j'e)'\J 

(Negative Pressure) 

8. (l)eJ-:J:U~tJmruifon(9l'VJl"!'Vl1-:J f11'i 1 Vli;'l'lJe)-:JeJ1f111"! b vle:i 1 ~~tJlj'U&\-:J1'\.J?l1lJl'it:1(9l'i1~~'Vlf"l'Vl1-:J nl'i 1 '\lli;'l 

·1rn..:i mml"l1i;1 m.h-:i,1 e:J!'.l 11u1b 1 ruV11J1'U'i~(9l'Vl1-:J b -u11vl !'.l m~:i11Kruru1 rub~ e:iumruV1f"!'Vl1-:in111 Vli;'l'I.I e:i-:imml"l 
\J V V 

&1vltJn~ 

9. 'i~'U'IJA1'UfllJA11lJ{e:iu1~'\J'IJ~1mvimmf"lbbi;'l~'i~'IJ'IJ'Ufo01mf"l (Heating, Ventilationand Air­

Conditioning (HVAC) Control System) (l)eJ-:J1(;l,r'\Jf11'ieJeJnbb'IJ'U1vf:i11~'\J'Utfo-:in'Llmml"l1Vli;'lcleJ'Lln~'\Jbbi;'l~ 

n1'i bflvl A11lJv1'\.J e)1 f11 f"l b 'U'\.J'IJ1 nm!'.) 1 'Ll'VleJ-:J'Uij'U~ n 111KeJ-:J:U'i~'IJ'IJ b~eJ'\.J.!l !'J'll'Llvl bbi;'l-:J bbi;1~/V11m~m b ~m~ e)'\.J 

bflvl~'Ufl'U&l-:J1'Lln'iru'i~'IJ'IJ HVAC iA':wbVlm 

10. (,)e)-:J:U'U'i~{91'\ll1-:Jb 'U1eJci1-:J1Je)!'J 2 .ffuu1~(9lfl1'ib U'\.Jbb 'IJ'IJUvlbeJ-:J 1i;1 bbi;'l~e)l~b 'U'\.Jbb 'IJ'IJ interlock 
" " 

zj-:J'U1!'.J'V111 ~'LJ'j~(9lbUvl 1~\ 'W!'J-:Jfl?-:Ji;l~'\ll~-:J'IJ1'\.J 
" 

11. (,)e)-:J:IJV!eJ-:JbQ~!'J-:J (anteroom) bU'\.Jvr'\.J~'Vl1-:J~1'\.Jb'U1eJe:Jn'V!eJ-:J'LJFl'LJ&\m'i :wne:ici'l'~Vl11-:J'lh~(91'\ll1-:J 
.,J " " 

b 'Ul 2 .&u ~-:Jb U'Uvr'\.J~~ e:Je:Jnbb 'U'IJ:!Jlb vi eJ'U1!'.J 1 '\.Jnl'l'f nt11'i~lil'\Jfl11:lJlil'\.J'lJeJ-:J'Uij'U&\m'i 1 Vlfl-:Jvi vr'\.J~'IJ1b1 ru-d 
m~:U'Vl1€l 1~:iJ~nu1mutl1eJcim!'.l 1 'Ll'VleJ-:Jn1i;1 tun'IJ'll'Llvl'l.leJ-:J~i;'l'li'Wvi(l)eNUnu&\-:i1tJi;11!'.l 

\I I .,J 

12. (,)e)-:J:Uci1'Llb 'U~ !'J'Llbim'.h 1ci'llvleJ'U mruueJ-:J fl'\.J611'\.J'\Jflfli;'l e)l~eJci1 '\.J'U1b1ruvr'\.J~V!e)-:J anteroom 
, 'I 'I 'U 

~-:J 1K e),:j bbl'.) n~uvi 'i~'\1111-:J'I.I vi eJ'U n 'iillU e) ,:j t1'Uci1 '\.J'IJ fl fl i;lvi i;'I ~ e) 1 vi bbi;'l ~?! nu 'j' n 
' ' ' 
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13. '\111 fliJVl'Ll1\9l1..:J'\!lfl'U1'Ll\91el..:Jtl~i:!'U'\!l 
' 

14. el7..:J~7..:J:W e)f111~~i..:iBci1fl~'U~b 1ru'\.h~t>l'\!l1..:J e)e) flm1ilnB m17'll'U~miJrJ{ e)..:J 1 -il':w 0tl ~ b ti~ 
'IJ 'IJ 

15. b '\Al0{fa '1 e)';i.fl7t.l 1 'LlVleJ..:JtllN'~ fl71\91€l..:Ji:!7:l.J71fftutl1Vl'Wflbbi;l~ b Vl:l.J7~ num11-il'..:i1'Ll i'Ll~1~'Vl17..:J 

rn~ ~ bbi;l~bfl~e)..:J:We)(,)e)..:Jih 'Wt.1..:JVrnJ1V11'Ufl71b '1f1l U'\117f117lJ1:!~e)7~ i'Ll~l rn~'ll5u~..:J7'Ll\91e)..:J'lfo..:in'Lltl7'UlJ 

'\!l'Ll~e)f117&J{e)'Llbbi;l~?i71i;l~i;l7t.10'Ll'Vl1tJ m~ (,)7..:J bbi;l~i:!71bAilvrtm'Llfl71i;l~fl71U'Llb~e)'Lll(i) bfl7i(,1e)..:Jili'Ll~1 

b1t.1u 1ilb'U'Ll1'W1'Ll Vl~e)'lJ1'1J1~ b ~e) 1 Vl~7t.l~e)fl71'\117f117lJ1:!~e)7~(i)1t.ltl1mm1b (e) 
'IJ ' ' 

16. fl11~~i..:irJ{:U1ihnt.1\91e)..:J~~i..:i 1 'Ll~17bb 'Vl'W..:Jmil~m'Ufll'Ll'17flbb Vl~..:Jfl7b'lJ~i;llJb 'ti'Ll 'll1~\9l Vl1~7t.l 
'IJ 'IJ 'IJ 

Vl~ffM1~~e)7 fl1f'l 'U~b1ru~il m1aru'11:l.J7 fl b'\]'Ll\91'Ll 
'IJ V 

17. e)7fl1f'1'17fl\91:Ul'U1J1t.l Class II zj..:J~7'Llfl71fl1e)..:J(i)lt.l HEPA filter bb~11:!1m1~'ll~Bt.1~mt.11'Ll 
'IJ 'IJ 

V!e)..:JU D'LJ~ fl711(i)Vl~e)'V!7 fl b 'U'Ll\91'll'U~~ e)'V] e)(,)e)..:J'\117 fl71~e)'V]e)e) 87..:J~fl(,)e)..:J b 'Vl:lJ7~1:!lJ (,)e)..:Ji'.J fl11t>l11'11:le)'LJ 
~ 'IJ 'IJ 

tl1~~'Vl5.fl7'W'lJ 0..:irJ{ 0ci 1..:i1:1J161:l&JB bbi;l~t>l11'11u1B..:i Bci1..:i~fl\llB..:J b V1m~1:1m U'Ll'll1~:S1'\!lflU 
'IJ 'IJ ' 

18. (,)e)..:Je)e)flbb 'LJ'LJe)e) flbl, 'U'UVl€l..:JUD'U~fl711 Vli:!7:l.J71~ I, 'LJ7t1..:JI, ~ e) 1-il'..:i1'Llbfl~e)..:J:W e)l,l,i;l~e:i'll mru~7Vl1'\J 

i;l~m1'll'Llb~€l'Ll b 'ti'Ll 1,ri~B..:i~..:i 1m11bb 1..:Ji;)'Lli:!..:J tl1m~11, :ff 0hr11(i\'1:1~mmdB\91B..:im1H..:i1'Ll 
'IJ 

19. (,)e)..:Jil1~uu~-tl1c.11'Llm11,~1~m1tJ5u~..:i1'Ll'lJe)..:i1'll5u~..:i1'Llmc.11'LlvfB..:i'll5u~m1 b'ti'Ll 'll1~~~ 

il-tlB..:im~'1fl mfo..:i-:i..:i'11tl~ 

20. rJ{ B..:iil 1~uui B1:1111~Vl11..:i ~ ufiu~..:i 1'U.n1c.11 'Llvf B..:i'llfi u~ fl11nu "~ 1V1ii' 1vi .n1 t.l'Lle) fl VI e)..:J 

u5u~m11,-tl'Ll 1'Vl1~wvi' 0mt>lB{r1e)lJ b'U'Ll\ll'Ll 
.e:I I 'V I 011 6' e,, tf d I ,::!:,I I t°I i,I 

21. r111m~'U'U1:l..:J'lJe)lJi;l b 'll'Ll bl, y~fl61Jfle)lJ'Wlbt>le)1b 'lJe)lJ(9le)l,f11e)'lJ7t.l b u'Llt>l'Ll 
'IJ 

22. fl11e)e) fl bl, 'U'UV!e)..:JUD 'U~ fl71\91e)..:Jrhu..:i ~..:i fl71e) el flbb uui'Ll~~1'Ll..:J7'Ll1~'U'U~'176 'U'Ll \91 e)..:Jil fl 11szlBlJ 

u 1~ ..:J'17 fl'1h..:i11, ~ m'll1 qi r111BB rnb uu 1 vf 1:11m1m i 1, 'Ll~l~~c.1 lil \91B..:J 1, i 1vf B..:i'lli)u~fl11 b ~ m 'U'Llfl71i;l~ 

m1lJb~c.1..:im1alJcr1:1~i;l:U'W'17flV!e)..:i'll5u~m1 

23. VIB..:Jtlnu&im1~b-u1nc.11~vru 3 '\!lflbl,l,1..:)(,)e)..:Ji'.Jbe)fli:!71'Vl~rni7'Llb~t.11f)'Ul,1,'U'Ue)7f1711,1,i;l~15fl711-il' 
~ ' ~ 

..:i1'Ll61.IB..:i1~uu~1..:i 1 
24. fl11e)e)flbl, 'U'U bl,i;l~fl11~7b 'U'Llfl11'1Je)..:J1~'U'LJV!e)..:Jtlfiu&im1'lll'U1.nm~vru~ 3 rJ{e)..:) l~i'um1 

t>l11 '11:!Butl1~~'Vl Bmw m7&J'W{BlJ 1-il'..:i1'Ll'lJB..:J1~'U'UVIB..:i'll5u&im1n B'Llb~lJ 1-il'..:i1'Ll 

.n1~~ 2.4 V1B..:i'll5u&im1:U1-u1.nt.11~~u 3 

~:i.n http://www.biocontencion.com/biose~uridad.php 
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'lXB.:itlnu~n11~1il1.n1:.11::~u 4 (Biosafety Level 4; BSL 4) 

Vle)-:J'LJ nu~ n1'':i~1U'':i.il 1:.1":i~~'U 4 \,)e)~e)~.f111:.11\9lfl1":ifn'Urlllfl1f1'Uvl bb~'lJe)~VIU11:.1.:J1'U":i~~'U'lJ1~ b ~ e)~ 
dJ '\J 'l \J 

~nm 'U'UiJr11111 b~ 1:.1-:i~e:iuriri~ bb~~~ -:Jbb 1vi~ e111a~111 n 1~forn·rnan bb uum b ~ e:irn":iui)u~-:i1'Un'U'<il~~'W n~11 

b~ t.J~vl 4 lvlt.Jf1e)'Ufl1":i~-:J~e)f) e:iaf 1~Vle)-:JUiju~~1":i'U'a~b.flVl'd' lil1b 'U'U(?)e),:j'LJ~ffl11~b ~t.l1'lJ1qj'<il1fl?l~1U'U Vl~e) 

VIU1 t.1-:J1'Uvl lJ'LJ'j~?f'U fl1'j rub~ e)~'<i] 1 fl b 'U'UV!e)~'LJD u~ m1vli1 r11111sii''U66rJ'U:l-11 flvr~ 1 W;11'U'lJe)-:J'a~'U'U fl1'ar11'U fJ11 

fl1'abb 'W<;jfl'a~'<il7t.l'lJ0~b :ff 0 bf1~0~:Welb ~0r111:W'U~ e:Jvl.!ll:.I 'a~'U'U fl7'a'U~Vl7":i'<ilvl fl1'abb~~ Wb 'U t.l'U'UijU~~7~ 1 ~~t!'U 

~~ \,) e)~lJ fl1 ';j~ viv'h r1:i'.l e) fl7 'a'U nu~~ 1'ULQ 'W 1 ~-rr 0:W ~-rr 7 ~ ci 1~d b 'U'Ub 'W t.l~'LJ 011~~'U,i7'U ~ ?l'U 1 '<il ?11111 'j t:l'U~n'el-1 bb~ ~ 
'U d..J 'U 'U cU '\J 

V11oii'0:wm ~:wL~111~'<il1 flB~~ m1e:i'U111t.11~ fl 
" 

n. :IJ1(,]'a11'Wn1'atlnu~.:i1'LI'Vl1.:Jli)6'1~1~'Vll:.l1 (Standard Microbiological Practices) 

bb6'1::-ife1tlou~bil'Vn::/ vii1L'U'W (Special Practices) 

1 vi1 'ti'Vll;'l flbflill'Vl fl1 'a'Vl1~1'Ub 'U'Ub~ t.11 nuvf e:i-:iufiuM fl1'a~1ihn t.l'a~~'U 3 1~ m ~11 b~ll~~d 

1. 1 'tlfl-!J fl71Ufiu~~1'W'.h:Wn'U?f e)~f1'WVl111'V11-:J7'Url'Wb~l:.l1 (,17:wthw~ 

2. b 'Li~ t.l'Ub~B~1'VJ ni'W11mt-:i1e1~ b ~1'~~n rJ'Ub 'LJ1bb~~Be:lfl'<il1 fl'VlrJ~UijU~ fl7'a 

3. (,le)-:} 01utl1 f)e)'lJe) 0 fl'<il1 nvf 0-:itliju~ fl7'j 

4. ~'Li DUM-:J7'U\9l e)-:} 1~-r 'U fl 1":itl fle)'\J'j:W b~eJ~ifi nwfoi'.le:imruu fl b~'Ub 'U'Ubd e) 1~-r 'U'U7~ b ~'UVl;e) b ~'Uth t.l 
" \',;I ' 

1'Uvf0~tli)u~m1 

s. (?) e:i~ii 'a~'U'U~ e)?f 1":i'a~Vll 1-:J ~uijuM~1'Uvl rhf ~v\' 1-:J1'U 1 'UVI e:i~uiju~ fl11Wi'U 4 bb~~b~1Vl'U 1vl 

?l'Ll'U?l't.J'Uvl0~'U0flvf0-:iunu~m1 
' " :,,J 

6. \9l0-:JlJ fl7'a~'<il1":iill11 vf5-:ii5 fl1":i'Vl~~eJ~i~ t.1vl '<il~'Vl11111vY~rJ'Ufl'aru&11'abrllJ (,]~eJvl'<il'U'll'Wvl'lJB~« (;l'J ' . 

'Vl~~0~vl '<il~H1 'Ufl11i~t.l 1 vr~~b0 t.l~~ f;)l'U0th:immth.!~bf"f'el- mrubU'UV!eJ~Uij'U~n11u1~b.fl'VI suit 

laboratory b~eJ 1 'tl617V1fofl1":i~~m1m111 b~l:.I~ 

'lJ. ~tln<arubfl~B.:iijmvfe:ir111:1.1tl6'1e:i~.n1:.1 (Safety Equipment) 

1-if bri~e:i~:i'.l 0~'Ui1'U611V1tu m1uiJu~~ 1'U b 'U'Ub~ t.11 nuvf 0~uiJuM m1~1il 1n t.11~~u 3 1vit.1i1b ~11 b~11 

1. \9l~1'W":i.fll:.I Class Ill 
" 

2. bfl~e)~~~l0tl1bb'a~~'Ui;1-:J bb'U'U 2 'U'a~(;I 
" " 

fl. fl1'aelelnbb'U'Ubb6'1::~.:ie11'W11:Jfl17:IJ6l::~1flb'U'!Xe1.:itlflu~n11 (Laboratory Facilities) 

Vfe)~'Uij'UMfl11~1'W":i.ill:J'j~~'U 4 ii~n'el-ru~1fl~bAmnuvfe:i~ui)uMfl1'a'a~~'U 3 ~fl'el-ill~b~:Wb~111~bbf1 

1. wuumur111 L ~0.fr'U~wo1'U 1~ t.101'.iliJ~ n"e1-ru~0v1~V1~~ 0v1-:i 1~-rr1-:ici1~dV1~0iJ~ n"e1-ru~t:.ia11 ' ... 
1.1 VleJ~Ui)'U~fl1'a'll'W~m-rr~~1'W'a.flt.l Class Ill lJ~fl'el-ill~b-ne:i~\9l'U ~~d 

1) \9leJ~iJ 2 U'a~(;I 1v1t.1\,)rJ-:JiJvf 0~L u~t.1m~0~1'W'Lln~1'Ui~ ne:i'Ub -ii'1Lb61~n0'LI00n '<il7n 
" 

vf0~tli)u~m1 

2) lJVl0-:J07'Utl10vnm-:i1~'Vl11~VleJ-:Jb'U~t.l'Ub~0~7i~&10~ 
" 
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3) i1 !,fl~ ei._:if:i ._:i1mI 71,1, 'a'1~'U?l.,:Jl,I, 'U'U?lel'1'Lh~MVl~el'deJ'1'ailfl1'U?l7Vlf 'U1;1'11?1~ 1,1,G'J~el'Un'aru 1,'V7 
\J 'U 'I 'I 

~e1._:itJ5uM m-aJ1vtfo 1,r1~e1._:i~._:i1,1, uu?1e1.,:i'l.J1~~J'Lleieim1, uum 1 ~ ~'ll5uM'17'U?11m1m ti~ 

tJ-a~vim1:J1'Ll1(i)(,)e]l,~eJ'U'a~M.fl7!:J'UeJf1U~?l'WV11,1,~1Wh,!'U~'11,'U'U<a~'U'U interlock 1,1,~~'U'a~M 
~ ~ ~ 

1~mm1m u~eiei n 1~i'i,~mfl~ei._:i~._:i vt~ei'liei._:i-aii fll'U n1~._:iv11._:i1'U 

1.2 ~el'1'U5UMfl7'a'li'W~ suit laboratory :W~f)'jjf;\J~l,de)._:j(,l'lJ flel i,'U'U~el'1'U5UMfl7'avi~'ll5uM'11'U:W 

fl7-a1 'll'1!~1,i mr 1ue1._:in'Uvlil 1,r1~e1._:i'li11:J~ 11:Jm fl1P1J1V!'fo fl1-avt11:J 1'<ilv\' 11 ~vf e1._:itJ5u~ m-atJ1~ 1,.nwd'1,1,vinl>l 1._:i 

elt17'1il7f1'<il7f1 ~m'll5u~fl7<a<a~vi'u 4 vlHi'~'li1u-a.n1:J Class Ill fiei 

1) (1le)._:jnl'Uvl J1vtf u 1 vf crtJ nu~'17'UI, tJ~ 1:Jmi e:icr 71,l,G'J~G'l~ n 11'U'UI, ~ e:i'Uvi1ii~1._:i fl7!:J n el'UI, -rr11;1 
~ ~ ~ 

~e1._:itJ5u~m-a 

2) (1le).,:J:WJ._:ivf e:i._:i I, 'U~ !:J'Ul,ieicr1J.:ivf e:i.:i 11;11,1,G'l~ f;)eJ~'ll~eJ'U mruu e)._:j fl'U1;11'U'UflflG'l 
' ' ' 

3) (1le).,:Jn'\½ei._:i~ nu1G'l~ fl7'a'U'UI, ~ei'U J1vtf u 1 'l½~tJ5u~.,:i1'U HG'l~m-a'll'Ui, ~eJ'U'l!~'ll5u~ m-an e:i'U 

e:ie:i n'<i11nvf e:i._:itJ5u~ fl11 

4) (1JeJ.:J:w~e:i.:i muJ1~nir1 zj.:ir111e:i tJ-a~vt11._:i~e:i._:i 1ci 1,1,G'J~ 1:1e:i~'ll~eitJmru'U e:i._:i n'Llci1'U'UflflG'l 
'll 'I , 'I 

ii c:I , v d ~, Qi, 
1 1 " 

5) vie:i._:im~'U'U'<il7!:JeJ7fl71"\l 'V7'll~Vli,l!:Jmu'W7~l u'UeJ?l<a:::?11m1t:1'<il7!:Jel7 ml"\ ~ 100% 1,1,G'J~ 
' 

v\'1._:i1'U 1vi\1,i1\n~ 1, vtviu mu'U 
'' 

6) :W'a~'U'UI,~ eJ'U.f)!:J~f) l,Q'Ui;17vtf'U~'Ul)U~'17'Uvl f17~.:JV17'17'U 1 'Ll~eJ.:J'UljU~f17'avil Vlil1~?1i! 

2. J~'U'U f17'afl1'Ufli!f11'al, 'U7-e)e) f1 
' 

► ~e:i.:i'l.Jl)~~ fl7<am-a~.:iei ~ 1 'Um r11-avl1,1,1:J muVJ7~vt~e:i 1 'Llu~i, 1 rum !:J 1 'Lle:11 m-avl(11 e:i.:i1,w f1'<il7 n 
.c::,, <l] I CV 

'U'ab1NeJ'U eJ!:J7.:J'll~l'<il'U 

► Vl7.:Jl'D71,1,G'J~Vl7'1eleJf1'VeJ'1~'U5u~._:i7'Ul,l,G'J~~'UmruMeJ.:Jl,'U'U1~'U'U airlock Vl~eJ1~'U'U pass­

through 

3. -a~uu mu 1-1ii mm l"lm !:J 1 'Uvf e:i._:i'l.JljuM fl7<a m1iiv1'Ll m fl11"1 M ei._:i 1, 'U'UG'JUMG'l e:i~ 1, 1 G'l 7 l~ 1:JJ.:i m fl7 l"lvi 

e.l1'U 1, 'D 11,1,G'l~eJ eJ f1'<il7f1Vl ei._:i'l.Jl) UM m <aM ei._:i~ 7'U m-a n -ae:i._:i (i) 11:J1>11 mei._:i e:11 f17 l"l'U<a~ ~Vlfi .n 7VJ~'1 (HEPA filter) 

-a~uucl1mvimml"l-a~vt11._:i~e1._:itJ5u~m-avl1'll~'lh'W-a.n1:J Class Ill 1,1,~~vfe:i._:iu5u~fl1'a'll'W~suit laboratory 
-=:IV I vJ' 
i}'l)e]l,l,v)f)v)7'1 ~.:J'U 

3.1 vfe:i._:iu5u~m1'llu~vfli~'li1u-a.n1:J Class 111 

1) mml'l~L-if1ciM'liTw<a.n1:J eJ1'<ilt:1f1~~'<il7f1el7fl7!'1.fl7!:J1'U~eJ'1e.lTu HEPA filter~ ~~~'1eJtl'U'UM 
'U'U \J 'U 'U 'U 

vt~e:i '<il 1 m~uu ci.:i mm 1'11~ !:JMJ '1'/J e:i._:i-a~uu ~ 1 !:J mm l"\'ll ei._:i ~ei.:i'l.J 5,r~ m -a 

2) mml'l~eJeJf1il7'<il7f1M'li1u1.n1:JMeJ'1e.l1'U HEPA filter ?leJ'1i'LlfleJ'U'U~eJ!:JeJeJf1i.'1.fl7!:J'Uelf1 
~ ~ 

3) m1iiv1'Um fl7l'lm !:J 1 'LlM'li1u-a .n !:JM ei._:i 1, 'U'UG'l'UMG'leJ~ 1, 1m 1,~ ei 1, 'll11:Ju 1, 'Vl!:J'U num1iiv1'Llm ml'l 
~ 

-ae:ium 1:J 1 'U~e:i._:iuiju~m-a 

4) 1~uucl11:J L vim ml'l1 'U~e:i._:i'lliju~m-a(1leJ.:J 1, 'U'U'll'W~vl'l~tl1 m ml"ILfl71'U n~um 1 -i1J1 

3.2 ~e:i.:i'l.J5u~m<a'll'W~ suit laboratory 

1) MeJ.:J:W'a~'U'U~7!:JeJ7f171"\b 'U71,l,G'J~'a~'U'U~~e)7f11l'leJeJf) 1~!:JMeJ.:J?li!~mrn~'li11:JV111 ~1,n~m-a 1 vtG'l 

d 
Vl?I~ 

' 

~ ' 
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2) ai'e:J-:iiirn1~~i-:i-w~1;1m~'U1t1mrnf'l 1 vf?11in1mb 'Ul'<il 1(;111'<ild'mnm1:l-l~'Ll mrnf'!'lle:J-:J'Vle:J-:J 

tlij'U~ fl1':i l 'Vl b 'U'Ui;l'U\911;10~ b 11;11 

3) ai'e:J-:iii1~uu~'li1 ti l 'Llf\1':i(9)':i1'<i)?f e)'Uf111:l-l~'U eJ7 f\11"1~-:J.fl1tl l 'Ubbi;l~'U~ b 1ru 1n~ b~t1-:inu 

vf e:J-:itlijill1rn 111:l-l~-:iai'e:J-:ii'.irn1m1 '<il?f e:JU m11 vm bi tl'Ll'lle:J-:J m f\11"1~-:i'lle:J-:J':i~uu~ 1 t1m rnf'! 
' i,I V c:.1 c!:i V 1 

b'll1bbi;1~':i~'U'U~~eJ1fl1f'le:Je:Jn bbi;l~\91el-:Jll';i~'U'U fl1'Ufl:l-lb'We:Jrl1'\Jflll';i~'U'Ufl11:l-l~'U.fl1tl 'U 
'\J ' ' 

'Vlel-:J'Ulj'U~f\1':i 

4) ai'e:J-:ii'.i HEPA filter 6'11Vlf'U':i~'UU~1tleJ7fl1f'lb'LJ1'Vle:J-:J'Uij'U~f\1':i ':i1:l-l~-:J'Vlel-:JeJ7Utl1e:Jnu11;1~ 

f\1':iU'Ub~mJ brn~ decontamination airlock v11e:i chamber 

5) mrnf'!~e:Je:Jfl'<il1nvfe:i-:itlij'l1~rn':iai'e:J-:ie,,l1u HEPA filter ?fel-:i.&une:J'LlU~e:ic.1e:ie:Jn~ mt1ue:in 

bbi;l~~e:i-:i hkin~-:i1 tl1 -ifl 'vl:l-ll 'UU~b1ru~'U HEPA filter Vlniuai'e:i-:i 1~fum1Vl~i:1el'Ubb1;1~\91':i1'<il 
'\J ' 

fo':iel-:Jb'U'Ll'lh~'oi116'11Vlf'U HEPA ~e,,]1'Ufl1':il'li-:J1'Ubb~1ai'e:J-:i'Vl1f\1':ii;l~f\1':i'U'Ub~e)'Ubb~1bC,l1 

vl-:i 1~c.1 l 'Ufl1':i'Vl1 f\1':ifle)~ bbi;l~bfl~ e:J'Llif 1 t1ai' e)-:J'LJ!)'U~~1 tl16~b Vl:l-11~?!:l-l 

4. 1~uurn1'll~~~-:iuub~e:iu1 'U'llmbac.1 

~e:i-:ii'.i1~uu1;1~ fl 1':i'U'Ll b ~ e:J'Ll'll e:J-:J ba tl'Vln'U':i~ b.flVl '<il1 nvf e:i-:itJl)u~ fl1':ifl e:J'UU~ e:Jtl el el n'<il1 nvf e:J-:itJlju~ n 1 ':i 

1~t1'Wt1:l-11'U1~uum11'Ufl11:l-l{e:iu rn-:iflf-:irKe:i-:i:wm':itlfufl11~b tlum~ ~1-:i (pH) 'lle:J-:J'lle:J-:i bifo1 ~\tlunm-:i 

ne:Jt1vl-:i J1wfoJ 1'<il1nvf e:J-:imutl1e:l n'l11v(11 ubb1;1~i1:l-l m'<ilvl-:i 1(;1b~t1m-:i 1~t1 hi (?)e:J-:ie,,l1u m11;1~m1'\.Jm ~ e:iu ., 
' "' 'JJ1b"llel 

5. ':i~'U'Ufl1':i'Vl11 vftJ111"1'<il7 fl'<ili;l~'W6'11vlfo'llt1~bbi;1~1?f~'U'Ub~e:J'U 

vf e:i-:itJl)'l1~ f\1';j(,l €1-:Ji'.i bfl~e:i-:id;~h b ~e) bb 'U'Ui:1el-:JU':i~~bb1;1~(?) e:i-:iii16f\1':i'lJ~~~-:JtJ'Ub~el'Ubb 'U'U~'U 

6'11Vlfue:itJmruv11e:J~-:J'lJ e:i-:i~1llmm':ifl 1 'U16d-:i~h ~e) 1~ 
' 
6. ':i~'UU~-:J'lle:JWU1'Vlel-:J'U!)'U~fl1':i (,le:J-:Jb'U'Ll'lim~-:i'1Je:i-:i~ii1~uu airlock 

7. ':i~'U'U 1 'WG'l1':ie)-:J(?)e)-:J~~~-:J':i~'U'U 1 '1Alw16'11':iel-:Jfl':it1:k1m~'Ll 
' V ll I.I I.I I 

8. ':i~'U'U':i ~'U1 tl'W 7'\11-:J (?) e:J-:J~ ~ ~-:J ':i~'U'U':i ~'U1 tl'W 7 ba cJ'Vl b Vl:l-11 ~?f :l-1 

fl1W~ 2.5 vfe:i-:itll)u~fl1':i~1thnm~~'U 4 

vim http;//www.biocontencion.com/bioseguridad.php 
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n1'ab~0n 1 ivf0-:i'lJlju~n11~';l'th.ncJ1~~\J 1-4 611V1f'Um1'l.Jlj~-:i1'Ufl'U L-fi0~nii1~~'Ufl11ilb~cl-:J 

~1'lJ1~~-:J\9l1';i1-:J~ 2.1 (n0-:Jbbe-.J'W-:J1'WLL6'l~1"1!1n1';i n'ai11Vlcl1fl11m>l'in11LLVfVl~, 2563) 
' 

\911"a1'1~ 2.1 n1';ib~0n 1ivf0-:i'l.Jlj'U1ln1'a~Tth.nm~~'U 1-4 611V1f'Un11'l.Jlju~-:J1'Wfl'UL-i10\9l1i!';i~~'U 
.,J 

f\11&-lb~cl-:J 

Biosafety level 

BSL 1 

BSL 2 

BSL 3 

BSL 4 

'tl'Ulil'tlel.:i~e1.:i'lll)~n1'a 

Laboratory type 

0 ., "' 

6'!1Vl'aUfl1'ab'rn'U fl1'a6'!B'U 

V .. 1-=-~ J{ 
VIB.:J u!]U\il fl1';i'V'l'Ujj1'U :-

i:h'Vl'tUfl1'aU~fl1';i 

6'!1u1'aru6'!'lllJ1;'t,i1'U rm 
' " .. 

U~fl1';i\il';i1'iiJ1'1hll'll'J 1 ';jfl 

bbl;'t:::f11';iPlflt;11~l'J 
., JI 

'a:::lilU'V'l'U,i1'U .. 

vfei.:i'1Jfiu1irn'auei.:int.1rn'a 
' JI ~ ., 

bb'V'l';in';i:::'iiJ1l'Jb'lJel:- '11Vl'aU 

fl1'a1'U'iil\'ll'J b ';iflbll'V'l1:::Vrn 

bbl;'t:::fl1'afl1'aPlfl'l;11~l'J 

1ii'lll)~ 
Practices 

(Good Microbiological 

Techniques; GMT) bbl;'t:::/Vl~B 

• LVlfl'Ufl'Ul;'tellilbtB (aseptic 

techniques) 

LfilJL~ll'iil1fl BSL 1; 

• 1il1111ilfl1'ab6n1'VIB.:J'Ulj~fl1';i 

• 6'!1i11ci'lllileitlmruuei.:int.1ci1t.1 , ' 

• ~Iii Biohazard sign 

• 1iinwt.Jij~.:i1t.1nu'llei.:iiiflii 

• 1fifl1';ii;'t\ilfl1';i'U'Ub~el'U 

LvilJL~lJ'iil1fl BSL 2; 

• fl1U~lJfl1'ab'U1BBfl 
.... .1 :'I .. JI 

• 1fifl1';i~lilfl1';iu'Ubuel'U'lJl'J:::\illilb'llel 

• iiirn'a~lilrn'a'IJ'Ub~B'U nwvh 

fl11lJ6'!:::B11il fl1'an1~1il16'!1il , 
• I :'I JI "' u'Ub uel'Ub 'llel Vlfl'll'Ulil 

' 

LvilJL~lJ'iil1fl BSL 3; 

• l.,J JI " ' " " • b ul;'tl'J'Ub6'fe:Jt:,.J1fle:J'Ub 'll1VIB.:J 

'1Jfi~rn1 ., 
• B1U'U1f1B'Uelelfl'iil1fl'VIB.:J 

'1Jlj~fl1';j 

• 1fifl1';ii;'tlilfl1'a'U'Ub~B'U'lll'Jt bbl;'t::: 
., .1 ~ JI .. ' 
16'!\ilu'Ub uel'Ub 'lJBVlfl'lJ'UlilflB'UBBfl , , 

'ii11fl'VIB.:J'Ulj~fl1';i 

.,J "' " • I ., bfl'ael.:illellil1'Ufl11llu~ellilmJ 

Safety equipment 

1lliii'ei.:irn'aLfl~B.:iiieiviLl'1t; mimri 

tlfl~.:i1'UU'U 1~:::tllj~rm 1~ 

LvilJL~lJ'iil1fl BSL 1; 

• Autoclave ~mm'afl 1 'U.:J1'U 1~ 

• BSC mruB1'iilbfllill;'t:::Bei.:J 

'llel.:Jb'Vl1;'11'U'Ub~B'UbtB'W.:Jm:::'iil1l'J , 

LvilJL~lJ'iil1fl BSL 2; 
• I ,JI d ~ ., 

• ~umru'V'l'Ujj1'UB'U"]'11V11Ufl11 

tllju1\.:i1t.1 b~Bfl11lJ'Ui;'lellil.f1l'Ji;'tlil 

1eirn"1rn'a~wtm tei 1 t.1V1n 
' 

n'iilm1ii b'U'U safety centrifuge 

• B'Un1WUB.:Jf1m:::UUV11.:Jb~'U , 
Vl1l'JL'iil (ch~1L'llt.1) 

LfilJL~lJ'iil1fl BSL 3; 

• BSC Class Ill Vl~B BSC Class II 

1-u'~1iinu positive pressure suit 

;.:i'IJ'a:::neiu~bl'Jeitlmruuei.:in'U , 
';i:::UUV11.:Jb~'UVl1l'J L'iil'lJ'Ulil 

supplied air respirator 

• Double door autoclave 
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3.4 bb'U1'Vl1.:Jtl~uoh1u.:Jfl111J'Ul;lu~J11:J'Vl1.:J°lf1.fl1\Al6lle){l~cl{l'U~'U~ iii-:id 

1. m'ae:ie:irnb uuV1eJ-:it15u~m'a VI e:i-:it1fiu~m'a\>1 e:i-:ii1i-:ieJ1'U1c.1m1:w6'f:t:li11n~h-:i 1 'a11rvr-:i bb Vl~-:i 

'V'li-:J-:J1'Ll1 ~vh bbi;'f-:Ji;'f11-:J .fl11:t: bb 11i1rA' mJ\>1e)-:Jbt e)e)1'U1c.i 1 Vlbf1(i1fl1';jV](i1i;'{eJUbrn:t:'Vl1-:J1'U 1(ileJ~1-:Jfl fl\,) eM ';i1:Wv7-:i 
" 

\,)e:J-:JiJ fl1'abbc.l fl~'Uvibbi;1:t:f1'<()fl';j';jl]vie:J1'<iliJ fl1'a'U'U b ~e)'U'U1:l-Je)e) fl'<il1 fl ll'U 

2. bb UUbb 'Ui;'l'U'/Je)-:JVI e:i-:itlfiu~fl1';j \,) e),:j e)el flbb uu1 VliJfl11:W6'f:t:mfl 1 'Wm'atlfiu~-:J1'U i1 ';i:t:c.l:t:'/Je)-:J 

Vl1-:J b~'Ll1 'U fl1'a'UfiU~-:J1'Llvi b VllJ1:t:i;'f:WflU f1 '<ilfl'a'a:W'/Jel-:J-:J1'U fl1'aelelflbb uuvi i-:i'/Jel-:J bf!~ e)-:J:JJ el~'U mruvi1 'ti-:J1'U~ 

~1b'U'U'11Vl'ruvfel-:J'Ufl'U~fl1';iV11-:J'<ili;1~h'.ivic.11\>1el-:JbVllJ1:t:i;'{lJ b'U'U Vl~el-d-:i~.hb.ffel b~1elU \,)'LJ:J_j bfl~m-il'-:i e11-:irK1-:i 
':,.J ' " 

:JJel b 'LJ'U\,)'\.J 'Ue)fl'<()1flllf11';if)1'\ll'U(i1vr'Llvicl1rn,h-:i "] 1 'Ll'Vlel-:J'U!)'U~fl1';j 1 Vlb'U'Llili1cl1'U b 'U'U ~bf1UG'!1'abfli'.J e:J1V11';i 

bic.1-:ib.ffe:i viu1Ubfl~e)-:Jbbf11 Vlel-:Jbfl~e:J-:J-il'-:itl1wun Vlel-:Jb~'U \>1b~'Ui,'11Vl'rrnnui1e:i~1-:i Vle:J-:JrA'1-:ie:itlmru 
" ' 

V!e)-:)~1 b ~el Viel-:) b~~c.1:Wi;'f1'abflil bb1;1:t:e)1'\111';iLic.1-:i b .ff e:i Vlel-:Jb~~c.1:W~l e)~1-:J Vlel-:Jl.'11Vl~'IJ\,)(i1(i1f11'U Cil'Ui;'I el(i1 b .ff eJ VleJ-:J 
"" " 

1bfl'a1:t:i i1m.h-:i Vlel-:J11-:Je) tlmruviiJfl11:Wf e:J'Ll Vle:J-:Jbfl~ el-:Jlle:J VI el-:J'Vl1-:J1'U611Vl~rn'.ftlnu~-:i1'U VleJ-:JLn'U 
' " ':,.J 

belfli;'f1';i Vlel-:Jflel:W'Wlb~el{ L'U'UCil'U 

3. mn'Ll~ .f111:t:bb11i1ieJ:w eit1mruLLi;1:t:bfl~e)-:J:JJelV!el-:J'Vl1-:J1'UA1'abbc.lfl'<il1fl~el-:J'U!)U~fl1';jV](i1i;'{e)'IJ~(i1i-:i 

bf!~ €J-:J'U{'Ue:J1 fl11"1 bf!~ el-:J fl'ael-:J€J1 fl11"1 1:J fl1'a1 'ti~ \i11;1:W1 'Ufl1';i1;1(i1€J ill VI.fl iJ fl1'aA1'Ufl:Wel illVlil lJ'/Jel-:Ji el-:J 
'I '\J 'I 'I 'U 

'U'a:t:ll1ru 25°( fl11:W'11mfo~Vl5 45-70 % RH'V'lfel:wv(-:im1'<il6'f€l'U'U~ll1ru '<il~'UVl~tJ1'Lli-:iLL11i1rA'el:W'/JeJ-:J 
. ' 

v ti I ~ v~ 'f &' .<:'I, cv QJ 1 ° .,A-' l w .., I ~ 
VI el-:J ui] 'U ~ fl1 ';i bli1 c.lbu'V'l1 :t:'U'U'V'J 'Uc.J 16'f m.Ji;'fLL1;1:t: 'U el1 fl1 l"l Lrn :t: Vl1fl11:Wi;'f:t:€J1(i1'V'J 'U b~ :t: LL1;1:t: ~ u fl'a ru 

V1el-:itll)u~m'ael~1-:i6'ftl1L6'f:Wel m'<ili'.Jm'a~ti1i-:i V11;1eJti1eJ1;1~'a1b 1m1;1~ (UV) b ~ el1;11i1b'11eJ~~'WVl~tJ'U'Lli'Llth 

~1wrut1fiu&l-:i1'U 

3.5 ';i:t:'U'Ufl1';i'U~'U~b~elfl111J'Ul;le)(i1J11:Jb'U~e){l'U~'U~fl1';j iitl1:t:b~iJ~h-:i 61 ~{Id 
ol"""'"".,j ol V .,j <S O 

3.5.1 fl1'a ui]U~ b 'V'Jelfl11:Wu 1;1 elli1mN1 flbfl'a€J-:J:We:Jbbi;1:t:i;'f i11'V'l'Vl1-:J1'W 

• fl1'a~ti1i;'f.f11'V'J-:J1'Wb ~el1;1\i1fi11:W b~cJ-:it,lelfl1'a b ~U'Ul c.lVl;elfl1'aU11i1 b ~'U'<il1 fl-:J1'W 

!-1 Q..I.Jo1i.l.ci. d i.l cl d 
• fl1'a1;1ti1u'<il'<ilt.l'Vl'Vl1 Vlbflli1fl11:Wb:W€Jc.11;11Vl'ae:Jfl1'aU11i1b'<il'U 

• fl1'a 1-if eJtl mrubb1;1:t:bfl~el-:Jl1€Je) ~1-:J flflM el-:J 
' " 

3.5 .2 fl1'a'U!)U~b ~elfl11:W'U1;1e)(i1,ncJ'<i)1 fli;'f THl'lil bb1;1:t:i;'f 1';ifl:Wll'U~~-:i~ 

• fl1'a'U'a:t: LlJ'UeJ'U~'a1c.l '<il1 fl6'f 1'abfliJ 

• fl1'aA1'Ufl:WeJ'Um1cJ'<il1fli;'f1';ibfli'.11(i1cJ ilmmm'ali1bb1;1bb1;1:t:-.5'(;)Lf1'U~1:W'Ue:JLL'U:t:'U1'/JeJ-:Jc'.i'c.J~~ 
' " " 

e)~1-:JL 'LJ:IJ,:j'J(i1 ~(;)iruin~rufl11:Wb'U'WeJ'Wm1cJ'U'Wi11'1J'U:t:'IJ';i';i'<i) 1 Vl'U(;)b'<il'U '<ij(i1'V\1'a:t:b'Uc.l'U 1 'U 
V 1 

m'a 1.if bb1;1:t:tl n,r~ fl1';jeJ~1-:i bfl';/-:ifl~(i1 b~~c.1:w6'f 1'aLflffi vf fl n~1:wimL 'U:t:tl1'1JeJ-:i~c.J~~ '<ij(i1'V\1 
':,.J " " 

';i:t:L 'Uc.l'IJ'UflU~fl1';j 1 'Wfl1'a'Uel-:Jfl'U~1 LL1;1:t:fl1'a1 'liffUmru'UeJ-:Jf)'Uil Lb1;1:t: ~1'a1'<ilVl1i;'f1b Vl~vi 
':,.J ' ' 

vh 1 Vlbf1(;)A11:W b~m 1 V1fl'aeJ'Ufl1;1:wvi nm'atlnu~-:i1'W 
' ' ':,.J 

3.5.3 fl1'a'U!)U~b~€Jfl11:W'U1;1€J(;).ncJ'<il1flb.ffe)~~'WVl~tJ 

• '<ij(;)?\i11'V'Jbb 11i1ieJ:W 1 'UV!e:J-:J'U!)'U~fl1'a 1 vftl1;1e:J(;),ncJt,lel~'U!)U~,'.11'W 

• bb ,J,:i fl~:Wfll 1:W b~c.1-:J'/Je)-:J b .ff el'<il ~'UVl~tJmm:t:ti1'Ufl11:IJ'U1;1 el(;)i1c.1Vl1-:J~1i11'V'J 
' ' 

• tll)u~~1:wvtifl'IJel-:J Microbiolosical practices 
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3.5.4 nTJf11{ij~'!J~~0'U\,'\11fJ 

• G'i~bb '\ll~-:J\,l'UMeJ'!Jc.J~ 

• ~~bbc.Jn'!Jc.J~ 

• fl1TV11 recycle 

• fl1';i'U1'U~'!Jc.J:i 

3.5.5 -VeJftl';j'LJDU&iii11Vl'f'U~tlBu&i-:i1'U1'Uvfmt1Bu&im';i~'1~11'Vlc.J1 

V I 

• 1i Aseptic Techniques 

• \llel-:J1~lTm~1-:i 1:w"l Vlbn~fl1';i'W-:J n';i~'11c.J 1~c.J'Vl1-:J1'U.f11c.J 1\ll'U1';ic.J1f111"1-vitlG'ieJ~Jl cJ Vl~el 'Vl1 
' ~ ,, .J Jf 

.fl1c.J b'UMb'!Jc.Jb 'llel 
'I) 

• ~'U~vfl-iftllj~-:J1'U\llel-:l~~B1~ bbG'i~bb Vl-:l 

• \,lel-:lnfl1';i1 'Utl1c.J1~1b te:i~b '\ll:lJ1~~:lJ n'U';i~li111 il. 'U~'U~'Vl1-:J1'U bb'1~nm';i&\~umn'li~b'1'U 

• fl1';j'LJlju&i-:i1wK eN'Vl1el ~1-:J';il~ b ~1 bbG'i~'Vl11 'U~'U~ b~ cJ1 fl'U'1'Ub~~'1-:l1'U 

• ~1 eJ~1-:i~tl1 b 'LJ1:lJ11 b1"1';i1~'\ll, 'UV!el-:J'UD'U~fl1';j\,)el-:J 1~~-:J~'Urjbb '\ll~-:Je.J~ (,\ 

• f11';i'Vl1-:l1'Uf1'Ub ef el 1 ';il"1'\ll~eJ~1';ivi b'U'U~'e}\,) eJ-:J:W \"111:lJ';i~lj~';i~1-:J:lJ1nb 'U'U'W bl"1111~c.JeJ1Plc.J 

Safety cabinets ';i~'U'Uf11';if n111m 1:W'UG'iel~Jlc.J'Yl1-:Jihn 1-w1 'U'!X el-:Jtlij u&\f11';ib iJ 'U~-:J 

ii11flf;\J bb'1~~1b 'U'U:lJ1 n~ el fl1';i'Ulj'U&i-:J1'U'!Jel-:J~ft1;'11fl';i~ b~ l'Jl'LJeJ-:J b .g'el~~'U'Vl~clbb~G'i~'ll'U~ n 

';i~~'U\"111:WB'UM';i1 c.J\?l e):lJ'U'et!'J bbM ni1-:in'U 'U1-:J'll'U ~B1'1 f1 e) 1-1½ bf1~e)'\.J(,\';i1 c.J\?lel~1M 1tii' f111 
' 

'U el-:J fl'U 1~ c.Jfl1';j f11'\ll'Ll ~16~1 b 'U'U f11';j'LJ ~'\ll1';i~ ~ f11';i'Vlel-:J'Ulj u&i f11';j 1 VI~ n (}) el-:J b '\ll:lJ1~ ~:)j '1 ~ 

'lhc.Juel-:in'U'Vl~el G'i~m1:wb~c.J-:iiele3''Um1c.J~m'1bn~~'U1tii ~-:it!'U'Vl1n(}lel-:Jn1';i1vf-:i1'U1~c.J 

'!Jel-:J'Vl't.h c.J-:J1'Ub 'U'Ll~ c.Jel:wfo1 'Ul-:l f11';i1'1l1f11';i'!Jel-:l fan n(}leJ,:jn f11';i'U{'Utl';i-:J:lJ1(,l';i,11'Llft11:lJ 
' "' 

tlG'iel~J1c.J'!Jel-:JV1el-:Jtllju&i fl1';j 1~c.JB1Plc.J'Vl~ n f11';jm1:wtlG'i e:i~n c.J'Vl1-:i~1mwilb 'U'Ubb 'U1'Vl1-:J 1 'U 

n11i~m (Pl'Ll~-wcJ ~1~iw5, 2555 ) 

6l.lela.J l;'t'Vl'L! 1 fl{l 1'L! 

\"1ru~b.fl?l'lll"11~M{ '1'141'1-:J mru:W'Vl11'Vlc.J1~ cJ b 'U'U A ru~b.fl?l'll\"11~ M{bb ~,:i bb 1f16l.lel-:l'U';i~b 'Vl 1"11 'Vl cJ bU~~B'Ll 
' 

';i~~'U'U~f;\Jf;\!1'Uru"VlMbb'1~1~v1uuru"ViMP1°n111 1'Ll~16l.111'1l1zj-:Ji-:in~.fl1A1'1l1~1-:J 61 ';i1:lJv(,:JbU~~e)'U'\ll~f1~M1 

'Ll1'U1'1l1~ pharmaceutical technology bbG'i~ social and administrative pharmacy 1m~~'U 

'Ufi.l"VlMP1°f1111~1c.J ('1'141'1-:Jfl';it1J:lJ'\ll11'Vlc.J1~c.J, 2564) 
' 

mr11'll16l.leJ-:Jr1ru~b.fli'll1"11~M{ (Faculty of Phamaceutical Sciences) 1tii'bbf1 

1. 1'Vlc.J1f11';ib.fli'llm1:wbbG'i~b.fli'll~Mm'Vlm';i:W (Pharmaceutics and Industrial Pharmacy) 

2. b.fl?l'llm';i:W'LJD'U~ (Pharmacy Practice) 

3. B1'\ll11bbG'i~b.fli'llbrtn (Food and Pharmaceutical Chemistry) 

4. b.fli'llbl'VlbbG'i~b.fl?l'll'Wt)f1111"11~M{ (Pharmacognosy and Pharmaceutical Botany) 

5. b.fl?l'!J1Vlf.l1bbG'i~?l~11vw1 (Pharmacology ,md Phy'.:>iology) 

6. ~1bA:WbbG'1~~'1~11'Vlc.J1 (Biochemistry and Microbiology) 

7. b.fl?l'll1"11~M{?1-:ir1:wbbG'i~'U~Vl1';i(Social and Administrative Pharmacy) 
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Aru~UH1'll\"11?f(il{ :U'l411;h1f1'HU:1-JV111'Vlc.l1~1:J l.'U'Ubl'\11~-:Jmlll'i 1.1.Vl~-:Je)l-:JB-:J I.I.G'l~eru1V11-:iururu1\ill'U 
'l 'U 'I.I V v 

Q.J 'I !ii 'Q.J d Q.J JV.:::!:ii 
l.fl?f'lll'11?f M'J ll-:J?f ':i1-:J?l':i':ifl'U1(9lfl';i':ilJ I. '\/'le) n1':i'\l'l<i)J'U1'Vll:J-:Jl:J'U 

' 

QJ Cit. QJ tf tf Cit. Q,,I 

Y-J'W6nlilf!ru~1..fut"llf11l;l(il':i lilW11;'1.:imru:uV111m.11m.1 
' i.l V -=:I C::,,QJ ~ c-. d .:::,. Q.J oClt, .:::J oClt, ' 

1. ?l':i1-:J'U1 (91 n':i':ill fl1':il. ':il:J'U fl1':i?leJ'U fl1':i1:U l:J 1.1.G'l~'U':i fl1':i1'll1 fl1':i I. 'V'leJ~G'l (il'LJ f1!'¥\(il'Vl?f 1ll1':i m I.A':i1 ~VI 

~-:JI.A':i1~~1.1.G'l~U':i~c.1nMe1-:ir1m1:1-J1'Vl~I.V11:Jll'W1'Ll1'll1~ 
' '\J 

2. l.?f~ll?f11-:J'U~(il'Vl n':i~~'U 1 '\X1. 'U'Uer~1~f lJAillfi':i':illl.1.G'l~lJAru~ n~ru~I. 'U'Uer'U1~ ~~Vlti'UU,r'U~111il 
, \J 'U , 'I 'U 'l 

I. Vim ~?fl! f1'U-:J1'U 1.1.G'l ~er 11:1-J-:Jl'W 1.1.G'l ~ ?11ll1':itlU 1m1:1-J ,n 'U'WWJ'U1 ~,:j All'Vl nm A ?h 'W 
'\J '\J ' 

3. u ':iru1m ':i'Ll'J (91 n':i':ill 1.1.G'l~ e1-:ir1 r111:1-Jf 1.~eJfl1':i'WWJ'Ll11.1.G'l~ri 11:J fa'UeJ-:Jl-1 r111:1-Jf ?l' iK-:iAll 1 tif ?11m':it1 
I 'U I '\J 'lJ 'U 

#::;f I Q.J .::!:ii 

'V'l-:J'V'l1 (il'U 1,e),:j e) c.11-:J l:J,:j c.l'U 

4. i.'1-:Jl.?f~ll ~'U?fl'Llll':i~nfl:wururu1V11-:i1w,i'Ufi':i':ill1 'Vl1:J1 '!XnG'l:1-Jn~'U 1. 'U'Lli.'11'LlV1i!-:J'lleJ-:i1iH11 (911.1.G'l~fll':i '\J ., ., 

v\'1-:i1'Ll1 'Ue1-:ir1m 

5. 1.'U'Ll'W'Wfi:W(il':i~I. .if:1-J1.1. ~-:inue1-:i1-1m1'll1'li'V'l e1-:ir1m-rt 1.rn~e1-:ir1m~'Ll~1.~mie1-:i1. ~m~'w,i'Ll1mmt1'U 
~ ~ 

1'll1:zi'V'l ':i~'U'U c.11 I.I.G'l~':i~'U'U?l1fi1':if1!?l'll 1 '\X?t1:1-J1':itl~-:J'V'l11?\'U l.eJ-:J 11ii' eJ~1-:iJ'WA-:J 

5. 

' 
n7':i(i)1 I. 'Ll'Llfl1':ilil1'Llm1:1-JtlG'le1~.n c.1V11-:i:zl1m'V'l r1ru~ 1.fliK'lll'll?f (il{ :uW1G'l-:i mru:1-JV111'Vl c.11~ c.1 ii~-:id 

' 
• :W'U bc.l'U11:J?f e:J~A~e)-:Jl?)1:I-Jl!Vl11'Vlc.l1~ c.llil1'UA11ll'UG'leJ~.fl l:JeJ1'li1eJ'U1lJl:JI.I.G'l~~,:j 1.1.1~1A' e)l] 

• 1.1.~-:i~-:iAru~m':i:1-J m':ilil 1'Um1:1-J'llG'le:i~.n c.1V11-:i:zl1m'V'l lJ'<ij~v\'1tl':i~L:W'U-:J1'U bA':i -:i fl1':i1'<ij1:J'Vl1-:i 

:zl1 fl 1'V'l'll eJ-:JA ru~ I.fl ~'ll 1'11 ?I (911 

• :W er A1'UA:I-J(1)11. 'Ll'Ufl1':il.l.G'l~er:wVl'U 1~'U nu~ fl1':i ~ ~ 1'Llfl1':ie:J'U':ilJA11ll'UG'leJ~.fl l:J'Vl1-:J'li1fl1Y-l 
'U , 'U ':J.J 

1.1.G'l~ii1~U(il':i r1ru?f:1-JU~~1. Vlm~?fll l.'ll'Ll 1 utlwne1u1'1l1:ziY-J Vl~mh mtl~ru ru1u(il':i?f1'll1~ 
, , QJ QJ 

n~Vlll1c.lf11Vl'U~ 1ur'U':ieJ-:J'U':i~?l'Ufl1':itu 

• iim1:1-JY-J1eJlllil1'LleJ'llmci~ \1111. 'Ll'Lllill'UA11:1-JtlG'le:i~.nc.1V11-:i-ii1mY-J1. 'li'Ll vf e1-:itlnu~m':i af 
' .,J '\J 

'li1'Ll':i.ncJ 1.r1~e1-:iv\'1mm~e:iV1J!mi-:im1:1-J~'Ll1eJ 

.. 
.c:i.QJCi,c::t ii 

{11'U1lill:JVlbnf.11°l.lel{I 

Aill~'VJ'U(il I.I. 'V'l'Vll:J 1'11?f (911 :I-JVl11'Vlc.11~c.l'lle:l'Ul.l.fl'U 11il'Vl1-:J1'U1'<ijl:J I.'li-:J11.A':i1~~ fl1':i?f1 ':i1:U?f ti 1'Ufl 1Y-lA11ll 

tlG'l e:i~.n 1:J 1 'U'IX e:i-:itl nu~ m':i1 '<ij 1:Je:iru:zl11 V11:J11.1.G'l~vf e:i-:itln u~ m':i1 '<ij 1:J:u G'l-ii11V1c.11 -IT-:iiii' (iltitl':i~?l-:11-11. ~ e:i n 1':i ':,.,J 'lJ ':,.,J 'I q 

11.m1~~?ffl1'Ufl1'V'lf111ll'UG'le)~Jlc.11'Ll'IXe:i-:itlBu~m':i 'U':i~ne:J'Ulil11:J lil1'Ufl11:Jfl1Y-l ?11':il.A:W ?f1':i:zl1m'V'l ~tlmci 

u e1-:i n'Ul?lme:i-:i?l'1'Ll'U AAG'l ':i~'U'Un7':i':ieJ-:if u?fm'Llfl1':iW u mo'Ll ':i1mZ-:iwuum':i~~nl':i'lle:i-:1Lifo:u1 n 
' ' 

VI 0-:J'U n 'LJ~ fl1 ':i 1.1.1:l~lil 1'Ufl1':i 1 'l¾ f111ll1 I.~ l:J1 fi'um1ll'UG"l e)~.fl c.l'lle),:J~ vi I.~ l:J16ll e),:j nuvf e)-:J'U nu~ fl1':i 1~ l:J1 -rr 
~ 'U 'I.I ':,.,J 

1.1. 'Ll1V11-:itlfiu~1. ~eJA11:1-Jtlr:rn~nt1V11-:i:zl1m'V'lcl1V1fum':i(i)11. 'Ll'Ll-:J1'Lllil1'Lll.'VlA 1 'Ll bG'l~'li1mY-J?fJJ tJ 1 Vl:W 1.1.mm m 

tl~ '\J~I. vl e:JA11ll'UG'leJ~.n l:.l 1 'Llvf e:i-:itl~u&\ nT':i b~c.116fl1':i "checklist" ~ -:i fl1':i'U~VIT':i'<ij~fl1':iA11ll'UG"le:J~.nl:.l 1 'Ll 

'\X eJ-:J'U nu~ fl1 ':i 1 'U I. ~e:i,:ii{,:i n~ 111. 'U'U~-:Ji1 f1 ill~ eJl:U i.'1-:J ~G'l n':i~'Vl'UvleJA f1!fl1'V'l'li1 (91'1Je:l-:J'U Am n':i 1 'Ll'Vle:l-:J'Uf1'U~ nl':i ':,,J V , 't ':,.J 

~-:Jl.1.1~~e)l] I.I.G"l~'llll'll'Ll11il ~-:J1!'U e:f1'<ijl:J~-:Jl.~'UA1':i11lJ6LJe)lJG"lf111lll.~1:J,:j Vl~e)6LJe)'U-:J~e)'U(il':i11:J :u~v\'11Vl?f1lll':itl 
' '\J '\J 

'\J eJ-:i n'UB'Lll?l':i1 l:.l 1.1.G'l~G'l ~m 1:1-J 1.~ 1:J-:J:u1 n fl1':i 11ii'-ru B'Lll?l':i11:.l 5n"VY-:icJ-:i?11:1-J1':it11 i1. 'U 'W6ll e:i:1-JG"l 1 'Ll fl1':iV111.1. 'Ll1'Vl1-:J 
'\J 

tl 1 'Utl 1-:i 1.1.G'l ~'W WJ'U 1'\X eJ-:Jtl fi u~ fl1 ':i 1 Vlllil lll l?l':ijil'U f-111:1-Jtl 6"l e)~.fl c.lVI e:i-:itJ fi u~ fl1 ':i~ I. ti 'LllU fi':i':ill'li ~ I. :U'U (911:1-J 
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tl bt.J'U 11:JG'i,1 b?l~:l-Jfl11lJ'lJ~ ell91.f1!'J'/le:J"l'\,1e),:i,Jfi'U~ fl1'Jv( L~ l:J1 fl'U?ITHflii l,t,i;'l~fl1':i'U'Ubfl~ e)'U ('W. I"! .2562-2565) 

'lle:J"la1,! fl"l1'Uflru~m':i:wm11 im1, vl"l'l!1&i i;..m fl1':i1 Lfl':i1~~1Xe:i"lui]u&im':i i11X1, viu11m1V11:JJ1(,1':ifl1':i 1 um':i 

'\J e)"J f1'UbbG'1~V!1bl, 'U1Vl1"1 fl1':iUi)'U&\t, ~e)fl11:!JU~e:l191Jl l:J1 'U't,1e:l"JUi)'U&if11':ie:lcl1-'Jb';j"Jvl1'U 3 ci'7vl'Ubb ':ifl 1~fon fl1':i 

11Xfl11:w{:'Ulii1'Ub~l:J1fl'Ufl11:lJU~e)v)Jll:J1'U1Xe:i"lUI1U&ifl1':i fl1':iil91fl1':i'Ue):!Ji;'ll,l,~~l,e)fl?f1';i l,l,i;'l~':i~'U'Ufl1':i:5'191fl1':i 
'U ~ ~ 'U 

'lJ e)"J I,~ l:J 1,1,~~il fl1':ie)'lJ';i:!J';i~'U'U'U~V!1':iil91 fl1':ifl11:!JU~e)191Jl l:J 1 'U't,1eJ"JUi)u&i fl1':i1Vll:J11"11?1(,1{nrn!fl~ fl~1VJ fli'UU 

I, ~e)I, 'U'U f11':i~ ~u11-tX,r fll'l fl~1:l-J m1:wf m1m 'lJ 1he)l:J
1

1-'J~)l,n' l:J1 fl'Ufl11:!JU~e)191Jlcl1 'U'M eJ"Jun-u&i fl 1 ':i 

1Vlcl11"!1?1(,1{ zj"l~~t111 UG'i fl1';i'\Je)"J fl'Ubb~~~191e:lU&i I, '\/!(,1v(~~l,f)191t'U 1 u1XeJ"lU .nu&\ fl1':i1VI cl1ff 1?f (,1TIM 
'U 'I 'I ':,.J 

(U':i1911 b'W'l!';i?lfl, 2563) 
' 

fl1':if'i fl~1 lfl':i"l fl1':i1i cl flWW~'U1(,)'Je) cl 1-'J't,1e)"JUi)'U&if11':i1 iclUi;'le)191Jl cl fa cl:W1 ())~U':i~?l"JA'!Je)"Jfl1':i 

1icl 2 U':i~fl1':i ~eJ b~e)~~'U1(,)'JeJcl1-'J't,1e)"JUi)'U&ifl1':i1iclU~e:l191Jll:J bb~~l,~e:Jf'ifl~1bb~~fl'UV!1bb'U1Vl1-'lfl1':i 

'lJ cl 1 cl ~,m fl 1 ':i ?If 1-'l m 1 :wu ~ e:i 191 Ji' cl'!J eJ"l 1X eJ"l u!} -u&i m 1 ~ 1 fl e-rn f11 ':il"l fl ~1'W'U 1' 1 ?11 :w 1 ':i ri ~ ~ u 1 i 1 e:i d 1-'l 

1Xe:i"ltli]u&im11:5'cl~'Ubb'U'U1M 41Xe:i"lui]u&im':i ~1fllil1'U1'U 23 1Xe:i"lui]u&im':i zj"lfl1911,~e)fl~1fl'\,1e)"JUi)u&im':i 

vi:wfl' fl l:Jf11'W?l"lbb 'U'Ue:l"lfl':i1:!J t,t,~~~1'Ubfl ru'o/11 'Llli11'Ufl11:!J';f1:JJ:i'.Je:i bfltU'YI fl1':i?lti'U?l'U'U fl1':iUf'UU':i"lli11'U fl1 cl.ll 1'W 
'IJ ' ' 

bb~ ~ bfl tU'YI fl11:!J 'W f eJ:lJ'!J eJ"l'\,1 eJ"JU nu&\ fl 1':i ~ 1 m! 'U ~ "l ~ 11, 'U 'LI fl1 ':i~ ~'U1 e)"J fl U ':i~ fl eJ'U'!J e:l"l m 1:!J'U~ e) 191.ll cl'!J e:l"l 

1Xe:i"1tli)u&\m':i1i cl~'Ubl, 'U'Uv( b ~eJ:lJ lcl"l n'UJ"l 7 (911'U zj"lU':i~fleJ'Uli11cl fl1':i'U~V!1':i':i~'U'U:5'191fl1':ifl11:!JU~ e:lv1.llcl 

':i~'U'U fl1':i:5'191 fl1':i?l1':i bfl:W ':i~'U'U fl1':ii 191 fl1':i'!Je:l"l I,~ cl iA' fl~tU~Vl1"1 fl1clf11'W'!Je:J"l1Xe:J"1Ufl'U&i fl1 ';i e:iu mrifa~~ 

bfl~e)"l:i'.le:i ';i~'U'U'\Je)"Jfl'Ul,l,~~1,1,nl '!J.n cle)'U\,'l';i1cl fl1':i11Xm1:wf ~'Uj11'UbM cl1 fl'Ufl11:!JU~e)191Jlcl 1 u1Xe:i"Jufiu&im':i 

1,1,~~ m 1:5' 191 m ':ii e:i:w m1,~~ 1,e:i fl ?11 ':i ';/1:w nu m 1u fou ':i "11i11u fl 11:J.111'W m 1:J 1~ m ':i?l,r u?luu'!J e:i"Jvttl 11:J"11u~u 
'IJ ' ' 

61-'ln 1911,1,~ ~?{Jl 11 :5' cl 1,1, vl"l'l!1 &\ ~'U l,f) VI I, 'LJ'U(,11 e) cl 1-'l'\,1 e)"JUi)'U&i fl1 ':i~'Ul,t, uuvi:w ~Ufi':i':i:!J 1,1,~ ~1,1, 'U1V11"1 fl 1':i'!J l:J1 m:,_m 

fl1 ':i?lf 1-'lfl11:!JU ~ e)l91Jl l:J't,1e)"JUi) u&i fl 1 ':i'W'U11 ?11:!J1':it11 'li't,1eJ"JUi)'U&ifl1':i~'Ubb 'U'U I,~ e)'W~ 11ru11,1,~~ I, u~ cl'U I, VJ m.J 

':iU l,b 'U'U'!Je)"J~'U bl, uuvi:wrr fl~ru~ 1fl~ LA l:J"l fl'U l,b~1t11 fl';i~'U1'U fl 1':ibl,~~-&'U())e)'U:!J1U':i~ cl fl(,11 'li1 'LI fl1':i'W ~'U1fl11:!J 
'IJ ' 

U~eJ191.ncl1Xe:J"lU5u&im':i l1911:J~1b 'W'Ufl1'~(,11:JJ.if m?l'Llmb 'U~ 1 'Ufl1':i'W~'U1 ( Q())';i'Ul:J 1~cl~ 1m~~, 2558) 

e)"Jfl'U':i~fle)'U 7 li11'U ';f1:!J nu-if m?l'Ue)l,1, 'LI~ 1 'Ufl1':ivhb 'W'U"l1'Ufl1'W':i1:!J'!Je)"J'lh~b VII"! 

m 1:5' 191Vl1:!J1 (,1';i fl 1 ':i li11'Ufll 1:!JU~ e)l91Jl l:JVl1-'l~h.111'WG17vtfo11 fl1 :5' l:J I, ~e)~l91fl11:!J b~ l:J"J'!Je)"J ~ufiu&i"J1'U 

1,1,~~cr ';f1:!J"l1'U())~ e)l91 ~'LI~ "l bb 1191~ e):!J ~ "l fl1':if'i fl~11i cl nu I, le:i~ ~'1J'WJ 'U~ e)"J~11, 'U'Ufl1':i 1 u1XeJ"lU nu&\ fl1':iVl1"1 
'IJ ' .,J 

m ':i 1,1, 'WV! tl vi ii mm fl 1 ':i vi' 1 u f111:wu ~ e:i 191 .n cl vi 1"1'1!1 m 'W l191 l:J fl 11?1 f 1-'l:W 1 mm ':im 1 :wu G'1 e:i 191 .n cl vi 1"1'1!1 m'Wtruil 

1(,1t1'U':i~?l"lfl b ~eJ?l{1-'Jfl11:W'U~eJ191.llclfl'U&'.JU nu&\"11'U beJ"l'U fl'\JeJ"li'Ll"l1'Uv( f11~"1~1 t, 'W'U fl1':i~ fl~11i cleJ cl bb~ ~b 'U'U 
'I 'U '::,..J 'U 

m1 fll'Ufl:W'\J eJ"l nu 1:i.J11X 1,n 191 m':i 1,1, 'W';f m~~1 l:J'!J eJ"l 1, le:i0'U())':i11:J e:ie:i fl'1 ~"l bb 1191~ e:i:wml:.l'Ll e:i fle:icl1"1:wu1~3Vlfi.ll 1'W 
' 'IJ 

e:i d 1"111n m:w1 u m':if'i fl~1~"1 fl~ 11'Wu11 1,1,J! 11~~:cr m1?1f 1-'J:JJ1())':if11':il,L~~1,1, u1'1Jfiu&ivl ~ 1,1,~ cJ"l'Wu11 

e:iu&i fl1':iru fl1':i&i 191b' e) 1 u1Xe:i"Jufiu&ifl1':ieJcl 1-'l~ e)I, ~ e)"J u~if 'U~"lfl1';i(,1';i~Vltifli1-'lfl11:WG11Aqj'!JeJ"lfl1':i?lf 1-'l 

:!J1(,1 ';i fl 1':ibb~ ~vtiA' fl fl1':i ~ 1'U fl11:!JU~ eJ191Jl clVl1"1'1!1fl1'W fl1 ':i'U':i~ Lil'Ufl11:!Jb~• l:J"l':i~~'U'!JeJ"l'M eJ"JUfl 'U&\ fl 1 ':i 

())i;'le)l91~'Ul,?{'Ue)bl, 'U~1,l,'U1Vl1-'lfl1':il,~e)fl 11Xe:icl7-'Jl,Vl:!J1~?1:!J ('IJG'1JlVl':i 1,1,~~ ?1'1!11911, 2553) 
' 



d 
'U'Vl'VI 3 

1 fl1'a'U'a~baJ'Wfl11:I.J'Ufi1 eJ(il.11 !:J'V11.:J"U1.rl1'W 

1117b'Ll'Wfl7':i1bfl'J7~Vlb\?1!:JnTW11bb'U'U'lh~blJ'Wfl17lJ'Urle:J\?1.nuvn.:i~1m'W (Biosafety Level: BSL) b'U'W 

checklist ~~\?1'Vl71\?1!:Jl"f'WcJfll7lJ'Urle:J\?1.!l!:Jel7~1e:J'W7llmbr1~~..:ibb 1\?'l~e:JlJ '1W11;1.:imrulJV!71'Vl!:J7~!:J (l"ltlm'L) ~.:i 
" ' 

:iJtJ 1!:J'U7tlb .vf el 1 Vl~:ifoii' 1-vf ~ bbi;lf 'U ~ (il'lle:J'UVI ei.:itlfiuM n 7':iV!~ e:Ji1Vlii' 1VI e).:J'Ufi 'UMfl1 ':i'V11 fl7':i'U Wb:W'W fl17lJ 

'Ui;le)(ilJ1 !:J'Vl7..:J~1.fl7'WVlel..:J'Ufi'UMfl7':i fl7':i1 bfl':i7~Vl,~'Vl7 bb 'U'U'UW b:W'Wfl17lJ'Ui;l e)(ilJ1 !:J'Vl7.:J~1.fl7'W61Je).:JU 'W. I"!. 

2564 1\?1cJ'Vl7fl7':i'U':i~ b:WtJVle:J..:itl fiuMfl7':i'Vl7..:J'<i11;1~11V1m mfl1 'll1'1!1 bfl:lJ bbi;l~'<il 1;1~11V1 m flru~ b.f1G1'lll"f7G1(,){ 
:',,J ' ' 

~w1r1..:Jn':it1JlJV!71'Vl!:J7«!:J '1°7'W1'W 5 Vlel..:J l~bbn Vle:J.:JUfiuMn7':i~1'U':iJ1!:J':i~vl'U 2 '1°7'W1'W 1 Vle).:J Ael 

V1eN'\.JfiuMn1':i~r1~11V1mvY1ltl bbr1~V1e:J.:itlfiuMfl1':i~1-u':i.nm~tK'U 1 1ii'1tJ1tJ 4 Vle:J..:J Ae:JVle:J.:Jfl7':ib~!:J'Wfl7':i 

G1e:JtJufiuMfl7':i~r1~11'Vl!:J7 Vle:J.:iufiuMfl7':i1:5'cJ~r1~11'Vl!:J1 Vle:J..:J cell culture bbrl~Vle:J..:itlfiuMfl7':i1:5'!:J~rl 

~11'Vl!:J7 2 1\?1m!v\'1fl1':i'lh~ b:W'Ll'<il~rl..:J'Ve:JlJrlb -if 11 'W':i~'U'U'U':i~b:W'Wfl17lJ'Urle:J\?1.!l!:J'Vl1.:J~1.fl7'W (BSL Checklist) 
" " 

bbi;l~':i~'U'U'<i1~G11ut;.Ji;lfl1':i'U':i~b:W'Lle:JelnlJ7(,)7lJV!lJ1(il lJ7mfl7':i~7V!'foVle:J..:J'Ufi'UMfl7':i hfon lJ7(,)':inTi'VY1ltl 

VI e)..:J'Ufi 'UM fl7':ibbi;!~lJ7 mn 7 TW bl"f'jj bbi;l ~Vlm (ill n'jjfJJ~'Vl7..:J fl7 !:J.f17'W6ll e).:JVlel.:J'UB'UM fl7':i ~'U mrubbi;l~ bfl~e)..:Jlje) 

l~bbfl « n'jjru~'Vl7..:Jfl7!:J.fl7'W61Je).:J\fo.:iufiuM fl7':i .:J7'W11"!1fW'jlJl v-J<vh .:J7'W11"11 n';i':ilJ~6lJ7.f)'U7i;lbbi;l~~..:J bb l(ili ellJ 

.:i1tJ11"11n':i':ilJ':i~'U'U'a~'U11:Je:J1n11"fbbr1~tlf'Ue:J7fl71"! bbr1~.:i1tJ1~'UuunbU'Wbbr1~M\?1~e:J~e:JG11':i 
' 

2 fl1'a1bfl'a1~iHfm.m 
" 

fl7':i1 bfl':i7~'M'VellJrl l(i\'l oif1;1/;)Mb ~..:J'W':i':ifJJ'W7 (Descriptive Statistics) b 'U'Wfl7':i1bfl':i7~'M'VellJrl 1 'Ll':i'U6lle:J.:J 
" " " 

n 1 ':i'U ':i':i!:J 1 !:J6ll e:J..:J'U e:JlJ 1;1,of bn 'U ':i1U':i1lJl~ 1\?1cJ01 f1' !:J'U e:JlJ r1 '11 n Ni;! n1':iu':i~ b:W tJ fl171Ju1;1 e:J\?'ID !:J'Vl 1.:i~1.n1w 
" " 

VI e:J.:i'\.Jfi UM fl7':i m1911 b 'Ll'W n 7':i1 bfl ':i7~'Mm 11J'l.Jr1 e:J\?'ID !:J'Vl 1..:i~1.n1'W bti e:Jv\'1 m':i'\.J':i~ b:WtJfl11lJ'\.Jr1 e:J\?'ID cJ'Vl7..:J 

~1.fl7'WVle:J..:J'Ufi'UM fl7':i ':i~'U'U'<il~'U'a~lJlrl Nmbr1~':i7 !:J.:J 7'l.Jt;.Ji;l'LJ ':i~ b:W'W 1 'W bb~rl ~VllJl\?1 bbrl~':il'U':illJ'Vel~rl '17 nt!tJ 

1 'liN r16lle:J..:J'Ve:JlJ r1~l~m Vl7'Ve:JG1':itl 1\?1 cJ m ':i'LI 1 bG1tJ 0-if eJlJ r1 ~1 cJ15 fl7':i'W':i':irum1 bm7~"1 bbr1~1;11;) M 0 ~1..:i~ 1 cJ A e:J 
" ' '\J 

b 'l.Je:J{ b~'Ll~fl~bb 'W'W~l~ b vi e:J bu~ !:J'U b vi !:JU'LJ e:J~ r1~l~ '17 nm':iu':i~ b:W'W 1 tJbb~r1~Vlm\?16lle:J..:JV1e:J..:itlfiuM fl7':i bbr1~ 

b '\.J~ !:J'U b vi !:J'U ll'U b tl0{ b 'il'W~ fl~ bb 'W'W bu~ !:J~ 1 n ,i7tJ'LJ e:JlJ r1vi'0..:itl fiuM mTvY.:JV!lJ\?1~ b -if 1tl ':i~ b:W'Wfl17lJ'U r1e:J \?'I.fl !:J'Vl7.:J 
d.l '\J :',,J 

'l!1.n1'W b:i10 l~ 'LJe:JlJ r1'<il1 n n11tl':i~b:W'Ll 111 Nr1m1 bfl11~i 'Wf e:JlJi.:ibG1'Welbb tJ~b vim tltJbb tJ1V11..:i'\.Jf utl':i..:i 
" ' 

Vlel.:J'UB'UMfl7':i'Vl1..:J~1.fl7'V'l~e) l 'U 

fl7':i'U':i~blJ'Wfl11lJ'Urlel\?1.!l!:J'Vl1.:J:;l1m'W (BSL checklist) :lJ':i1!:Jrl~b~J!:J(il~7..:i1c;1.,:i(,)7':i1..:J~ 3.1 



(;11'a1.:J~ 3.1 bb?l(i)-:JvtJJ1(i)bbl;'1::;111:.1l;'1::;b~1:J(i)fl111.h::;b:iJ'Um1:wum:i(i)Jlt.1V11-:i~hm'lf.j (BSL checklist) 

(fl ru::; n'J'J:W fl1'Jfl1'Ufl:Wfl11:W'U l;'1e)(i)Jll:JVl1-:J~1.fl 1'1f.j'lJ e:J,'.J''iJVl11;'1-:J mru:Wvt11Vltl11;1 tl, 2564) 
' ' 

1. mmnT;ivf'11 'U 1. ~'U5'\J~'11'U(i)e:i-:lt;-l1'Ufl11t'Jne:J'lJ';i:Wfl11ll'Ui;'1e)(i)Jll:JVl1-:J~1.fl1'V'l~b Vl:W1::;?l:W 

2. :!J1(9l';ifl1'J'Wbl2l'\'J-

2. (,)e:J'1:W:!J1(i)'J fl1'Jfl1'U fl:WeY:W~Vlfib '1J1e)e) n 
' " .., .., .1 d .J "" = 'I Jf .J 

3. vt1m'Uu1::;V11'Ue:J1Vl1) (ill] ?l'U'UVl'J Vl'Je:Jbi.'1'J:W?l11:.11. 'U'V'l'UVl 
" ' 

vi'e:i-:iu5u~m1 

4. vf 1:wt .iftl1n(i)(i)?l111;'1::;mt.J l(i)t.Jm-:i"il1nub'lJ(i)t,1 
" 

5. (,)e)-:!'Jd'-:i:Dt Vlbn(i) m1vl-:i m::;"il 1tl(i)i;'le)(i) m::;m'Ufll'Jvt~e)::n:ivtl -ifl 'Ufll'J 
' 

l';ijt.1~-:ivt:w(i) 1'Llmru~'il1b'U'U~e:i-:ivh1vi':wm1vl-:im::;"il1tl'Ue:Jtl~?l(i)bbl;'1::;tvi' 
' ' 

V111'Ll~~1ihn1:.1vt~m::;uum1ue:i-:in'U~1-:i "l 1'Llvi'e:i-:iut}u~m1 

6. (,)e:J'1~1'1~e:J.fl11:.1Vl1;1-:J'U5'\J~'11'Ubb1;'1::;f1e)'Ue:Je:Jn"iJ1n'Vle:J-:J'U5'\J~fl1'J 

7. (>)e:J-:I'Vl1fl11:w1:1::;e:i,(i)~'U~u5u~ m 1 mt.Jvti-:i b?l~1ui'Lln wvh-:i 1'U bbi;'l::; 

vt1;1-:i1u1 n:w m1vt nvtci'U 

8. ~e)'1:Wfl1'J'V11fl11:W?l::;e)1(i)')i;1(i) e:iumru ~-:!'U'Ub~e)'Ubte:i l'Jflvt~e:J'Vh1'-il1n 
' ' v "d Q./ .::. 

?l(,)1Vlbvt:!J1::;i;1l](i)1lJVli;'1n1'li1fl1'J 

9. ~e:i-:i:wnTl'n'U11:w ';ij(i)bf1'U bfl~e:i'Llih1:.1 bb1;'1::;vhmt.1:w1;'lt;-le:it.J~(i)b{e:i(,)1:W~ 
" 

n,f,)Vlll11:lfl1Vl'U(1) 

10. ~-:i'tl1:.1::;~e:i-:i:wt;-J1tJ(1)zj._:i1;11m1mu(11 l(i)t.J 1:w1 .if~e:i~m!i:1 

1. ~e:i-:ii:l:w1(,)1n11fn'l'l-1fl11:wu1;'le:J(1)Jltl'lle:J-:I?l~1'U~~~(i)vt~e:i1:1~1'U~ 
Jf 'i "" = .., ; 

fl1e:J'Ufl1e:i-:ib 'lie:J 1. 1flvt1e:J'lf.j'l'J-"iJ1n?lm 

2. Vl1ll'\.J1~(,)1 'W'li Vl~e)~._:j'l]e)-:J~hlb~m-ii'e:i-:inrn1'U1imb6'l::;m1Vl(i)i;'le),:Jb'U1 

1ut'Uvi'e:i-:iu5u~m1 

3. (,)e:J-:I:W15uiju~1 'Llm1ue:i-:i fl'Ubb1;'1::;mul"):W~(i)1bb1;'1::;bb:W1;'1-:J 1 'U'U~b 1ru 

vi'e:i-:iuiJu~m1 

4. (,)e:J-:J:W:iJ1(,)1fl11ue:i-:in'Ufl11bb wim::;"iJ1tl'tle:J-:Jb (e:i l 1flvt~e:J'W'l'l-1u1n~(,)1ci 
' 

~-:Jbb1(1)~e:J:W 

5. (,)e)._:j bb 'll1'UU1tl bb ~-:i b~ e:J'Ubbi;'l::;U(1)'U';i::;~vi'e:i-:iuiju~ fl11bdm~:W'V11 

uiJu~m1 

" 

6. (,)e)-:J b?le:J'U n'JillUe:J-:J fl'UB'Um1 tl?l1'U'Uflfli;'l~b vtm::;?llJ(,11:WVll;l n1'li1 fll'a 
' ' 

7. (,) e),:J~ e)(i) ~'Um ruue:i-:i fl'U e)'U(i)'J11:.1?11'U'4flfli;'l f1e)'Ue)e) n"il1 nvf e:i-:iuiju~ fll';j 

8. bfl~e)._:j~e)bbi;'l::;e)tl mru61TVlf 'U fll'a'll'U?l-:Jvt~mfl~e:Jm'h tl ~e)-:J?l1ll1)~ 
' 

ue:i-:in'Ufl11(,)nvtci'U'tle:J-:im'li'Ll::;m1'-ilb (e:i l 1flvt~e:J'~'l'l-"il1 n~(,11 
' 

9. bfl~ e)-:J~e:Jbbi;'l::; e:J'U n1ru611vtfo fll'J'tl'Uci-:Jvt~e:Jbfl~ e:J'UtJ1 tl ~e:J-:J?l1ll1'J~ 
' 

ue:i-:in'Ufl11(,)nvtci'U'tle:i-:im'li'Ll::;m1'-ilb ~e:i l 1flvt~e:J'W'l'l-"il1 mt(,11 
' 

m'li'U::;'\_J';j';ilijb{e) l 'afl'\ll~e)'W'\'J-"il1n~(i)l~e)-:J:Wt;-l1u(1)?l'UVl hl{161l:W 

29 



'Vl~1WI 

2. ll7M':ifl1':i'Wbl"l'loJ­

(~eJ) 

30 

10. Jl1'ti'W:::'\J':i':i'<ilb.ffei 1 ':iAVl~el'W'loJ-'<il1fl6"M1~ei-:iiir.htJ(ili;fUVl hl~1'1jlJ 
' 

11. fl':iWe-J~M'Vl~elfi i1'WA':iel'\JA':ieJ-:Jb.ff ei1 ':if1Vl~el'W'loJ-'<il1fliMl~el-:J'\J':i':i'<ilb.ff el 111-1 
' 

V1~ei-W'loJ-'<il1fl6"Mil 'Wm'ti'W:::ei~1-:iummei-:ii'W 1(;w 1 ~:w~fl'loJ-tu:::(?1-:i~fo 1 ud 

m'ti'W:::i'W 1 'W"1ei-:Ju(ilffUV1 n'Wtl 1V1~ei'Uei-:i b Vl6'l1'11lJ~1mb6'l :::ilr111lJr1-:JVl'W 

ll1bbM fl~1t.l U6'l :::m'ti'W~i'W'W el fl~el-:JUW!i;'fUVl n'Wtl 1Vl~el'U el-:J b 'Vlm;ll~1'W 

bb6'l:::lJA11lJA-:JVl'W 1il bbMfl~ 1 t.l mm1mei-:i-rtJ'U m b Vlm'Vl~el~-:J~'W 1(,) 1 'W 
.::,A,J ~ 61 .d:i dJ 

fl':it\.!Vl.fl 1'ti'W:::'ti'W b 'WbbM fl'Vl':iel':i1 

12. fl':iW'W1b'LJ1 G'f-:Jelelfl Vl~el'W1~1'Wzj-:Jb .ff ei bA'Vl~el'W'loJ-'<il1fl6"M1 (,)e),:j'\J';j'j"'<i]b .ff ei 
' 

1 ':iAVl~el'W'loJ-'<\11 fli Mil 'WJl161l'W:::'\J':i':i'<il bb6'l:::~'\JV!el'U el-:J.fl 1'ti'W~tJ':i':i'<il':i1lJi;'f 1lJ 
' ' 

i'W 1(,lt.11 ~rllfl'toJ-tu:::(?1-:J~el 1 ud Jl1'ti'W:::i'W 1 'W(,)el-:JU(ili;'fUVl nm11'Vl~el 

'Uel-:J b Vl6'l1"lill~1'W bb6'l :::ilA11lJA-:JVl'W 1il bbM fl~1 t.l Jl1'ti'W~i'W rnn-:J(,)eJ-:JU(il 

i;'fUVlfl'Wt11Vl~el'Uel-:J b Vl611.gll~1'W bb6'l:::iJm1W'1-:JVl'W ll1 bbM fl~1t.l i;'f 1lJ1':itl 

1ei-:i-ru'Uei-:JbV16'l1V1~ei~-:i~'W 1(,) 1 'Wmru~m'ti'W:::i'W1 'WbbMfl'Vl~ei~ 1 ~uvlei 

i'W'Welfl'V11ti11t.l m:::m'loJ-bb ~-:i '\"l6'l 1i;'f ~ fl fa'VI::: '\ll~e)')i;'f (il~'Wvlii f111lJA-:JVl'W 
' 

~elfl11fl':i:::bb Vlflbb6'l:::(,1eJ-:JU(il 1ti\'i;'IUV1 
.:::.1 .c::::,j l 9J .:::i.. .d I ;;/v 

13 . .fl1'ti'W:::'\J':i':i'<il'Vl':iel'Vl'\J'Vlel'Uel-:J.fl1'ti'W:::tJ':i':i'<iJMel-:JM(i)Q6'l1flVl'\J-:J'ti'UellJ6'l'Uel-:J 
' ' 'U 

b(eibr1'Vl~eJ'W'loJ-'<il1mtM11ti\'bbn zjei1V1t.11f'11i;'lM{btl'Wm'loJ-1eJ-:iflt1'1.oJ- bb6'l~ 

l'Wb~el'WU~e-J~(,IVl~el'\J':i':i'<il 
' 

14. fl1':i 1-if b ~ll bb6'l~ fl':i~'\J elfl~\9\t.11 f7U'11'W~ b~l:.l1'Uel-:J num1~h.fl1'\"leJ'WM':i1 t.l 
V 1 ti C:.: .def «:.'lt, Q..J ~ .c::::,j ~ C:.: d6) V Q.J .c::::,j 1 '-' 

'<il~Mel-:J 'tib 'UlJVlt.i(il(,l(ilfl'\J b 'UlJQ(ilt.11Vl1elb 'UlJ'Vl b 'tifl'\Jfl':i~tJ elflu\9\t.llbb '\J'\J 'ti 

1-1f-:i b~t.11i-:i ~el-:J':i~jj(il';i:;:1,:i fl1':i 1 'Ubb6'l~i-:i 1 'W.fl1'ti'W:::i-:ilJ6'l r.J elt.i~(il b .ff ei 
'U 

'U':i:::b.fl'VllJAlJ 

15. \>11el~1-:i'YIH'1'Wfl1':iPifl'loJ-11'W~el-:J'UDU~fl1':i b'll'W 61ifll Vl~el~-:J1(il 61 ~ell'<il 

fie) 1 ~bf1\9lf111llb~t.1-:J~el~AA6'l 1'W~el-:J'UDU~fl1':i (,)eJ-:Jbfl'\J 1-rl 'W~'W'VIVl~el 
«:.'lt, d OQ.Ji.liJ,:::fJ/dQ.J~ 

'\J':ib 1 ill'Vl b VllJl~i;'f&-J bb6'l~'<il1 fl(il e-J b 'U1tl-:J'l"l'W'Vl'<il(il bfl'\J 
'U 

16. n'<\l m1u~-:i'VllJ(il~ b~m nui;'f 11~1m'l"leJ'WM':i1 t.1~1lJvi1u'W rn~unu~ m1 

v1'11u ~ei-:ivi1bu'l"l1~1'W~~1U':i.flt.1 (BSL 3) 
'U 

17. iim':iUeNfl'W vacuum lines ti\'1t.11~utJmei-:imfl11"1(?lfl~'W6'l~eiei-:i 
' 

'U':i:::~Vl5.fl1'\"li;'f-:Jbb6'l:::nulil fli;'fl':i'1/l1b(el'tiU(ilb 'Vim (BSL 3) 
'U 

' ' 
1 s. V11flvi1n11VJ(il6'leJ-:i bn t.11 nrn~uub ~1u1'Wbb6'l :::'\"l1V1:::V1il1~{?1'\J m1r11uA&-1 

' 
~1fl11 BSL 3 Vl'd-:iw!ilu1V1'1.ffeiumru"l'Wi;'f.fll'l"lA1'\JAll~i1b'l"l1~'11V1fo 

' ' 
BSL 2 J-:idm'<illJfl1':i1'li containment safeguard 11&-J(;)1t.1~1Vl,r'\Jfl1':i 

b~eifl1'lieiumru1'Wi;'fJl1'\"lA1'\JAll BSL 3 

19. b~eliifl1~Vlfl~11 Vl6'l'Vl~ellJelU~: VIM 1(,) 67 d1(il:ff'Wb~t.11f7'\Ji;'f1':i~1.fl1'\"l 
' ' I 

eJ'W M 11 t.l '<il::: ~ el-:J ':i1 t.1-:J 1'W ~ el'Vl1 Vl'W 11 A ':i-:J fl1 ':i/~fo ~ (il'IJ el'U~ el-:J'U DU~ fl11 
(V.c::::,j tjQ..Jcf ~ Q.J~ 

'Vl'W'Vl bb6'l :::lJ'\J'W'Vl fl fl1':i':i1 t.1'11'Wbb6'l~ fl11i;'f'\Ji;'f1'WeJ'\J(,1 b '\ll(,1 
' ' 



'\11111~ 

2. iJl(?)'rnT~WLl"l'tl­

(~el) 

J .:::{ Q..J V I V il'f 
20. L:Weli:l71'lJ1fl1'V-lel'U{?)'a7t.li:l UJVl7t.l'<i!~(?)el.:J';i7t.l.:J7'W{?) ffVl1V!'U7 b\°l';i.:J fl11/ 

'IJ u 

~fu~~'lJel'lJVlel.:itllju~fl11LLr;i~ IBC/CU-IBC 

21. vf1V1u11A1.:J m1/r-'.i'fu~~'lJelUV1el.:Jtlnu~fl11~ el.:J L U'Ur-'.i'~fo ~~'lJelU 
'IJ -:.J 'IJ 

'VY.:JV!:W~ 1 'Wfl11tllju~.:J7'U 11:wfi.:im1:wfo~~'lJel'lJ~elb Vl~fl7';it1J~Ln~:fr''W 

LLi;1~'4Amm 1 'UV!el.:J'Ulj'U~fl7';i 

22. Vl1V!U7 b\°l';i.:J fl11/~fu~~'lJel'lJVlel.:J'UljU~fl1';j~ el.:J 111'\ll'U~'U bt.l'\J1 t.lbL1;1~ 

i1M1 L 'W'Wf\11 1~ c.1~tllJu~.:i1'U 1 'Llvf el.:itllJu~ fl11~el.:i 1~-ruf\'1 Lb 'W~tl1 

LMmnueJ'U{?l11mLr;i~~.:i~Mel.:iv11nelm-ihrjvfel.:it1nu~fl11 L6U'W fl11u~ 

1A"li'Ll LU'U~'U 

23. Vll'\111111m.:ifl71/r-'.i'fu~~'lJel'lJVlel.:J'U nu~fl7';j~ el.:J mUA:W~LL1;1 
'\J ':JJ , '\J 

31 

V1el.:Jtl~u~fl11 '4AA1;11u!Xel.:itl~u~fl71 LLt:-J'Ll.:J1'W LLm~ 1vfm1:w.iJ1mV!~el 

1 'U.:JTU~h.:i '1 vY.:icJ.:J~el.:JLU'Wr-'.i'fo~~'lJel'lJi:l~'Vl1t.i 1 'Wfl7';i'U';i~LiJ'WLL~i;1~ I 'IJ , 

L VI{?) fl11ru11:wfi.:i L u'Llr-'.i' n1V1'U~'lJAAi;1~i:l1m1ri L 'IJ 1vf el.:it1 nu~ f\111~ 
, 'll 'I ~ 

24. wV111.:i~:w n11~1L il'Ll.:i1'U~:w fl711 im1~hm'V-le!'Wm1c.11 'Ll 

Vlel.:J'UDU~fl7';j~liJ1 L U'U~ el.:J:WL1el'W 1 'll f\1';iL 'IJ1Vlel.:J'UDU~fl7';iL U'UW Ll"l'tl-

L 6U'W fl7';iU~1A61i'U~L Vl:IJ7~i:l:W ~el.:J~~ 1 vf:wiqJ~fl'tl-rui:l11~1f17'V-leJ'U{?)'a1t.l 

25. ~m:wuru~'IJel:Wm~el b ';iA'\ll~elW'tl-'17 fli{?)l~i:l1:IJ7';itl{?)'a1'<iJi:lel'lJcJel'Ufl~'lJ 1~ 
u 'IJ 

d o 

{?)7:WVlfl.f,)Vl:IJ7t.lfl1Vl'W~ 

26. mru:wfl711•il'L~elb1Afl~:IJL~t.l.:J~ 3 Vl~el~'tl-'<il1fli{?)lfl~:WL~t.l.:J~ 1 Vl~el2 

~ el.:J:W'IJ el :wr;i m 7:WU6'1 el ~Jl t.l'lJ el.:J L ~ €) 1 ';i A LL1;1 ~Vl;e:l'IJ e:i:w r;i m 1:W'U 6'l el ~.ll t.l'lJ el.:J 
'IJ 'IJ 

.,,. d o 

'V-J'tl-(?) 1:WVl fl.f,)Vl:IJ7 t.l fl7V!'U ~ 

27. L ~el 11AV!~el~'tl-'<i!7fli{?)1~mm1riffi it 'LlA1elUA1eJ.:JMel.:J:Wlil1'W1'WV!~el 

tl~mru 1:J Ln'W fl11ffi~ LL~.:JV!~elffil?lfUel'UUJ1(?) 11 lil1'U1'UVl~el'U~:IJ1W'lJel.:J 

L ~el 11AV!~el'W'tl-'<il1ni{?)1~i;'{1m1tlm it 'U~;elumel.:i 1 vf f\'1il.:ifi.:i A11:w 

wfo11'lJel.:JV!el.:JU~'U~ fl11LLi;1~\-l11:Wi:l1:IJ71rl 1 'Wfl7';i~1L 'W'U fl11~1'UA11:W 

tlr;iel~.llt.1V11.:i~hn1'V-lLLr;i~fl11½'fl'tl-1m1:wtlr;iel~.llt.1V11.:i~1n1'V-l 

28. ~el.:J:WLelfli:l11111Vl'U~.ff 'W{?)el'W 16fl71 V!~el:W1m.;I1'Wfl71tllju~.:i1'U 
~~ .. I Q..J dd V 

11:WVl.:J:W f\1 ';i el el flbL 'lJ'lJ ';i~'lJ'lJ 1°111:W u i;1 el ~il t.lbL6'1 ~';i ~ 'lJ'lJ A Wfl7'V-l'Vl L fl t.11'lJ el.:J , 
f1'lJfl7';jt:-Ji!i(?) 'U1L'IJ1 ~.:Jelelfl 'lJ1t.l 'W1~7'U V!~elffiit'WA';iel'lJA';iel.:JL~elhA 

,:i ..::.. Cl.I ~ 

'\ll';iel'V-l'tl-'<il 7 fl i:l {?11 

29. ~e:i.:i:wfl11~~Lnu'IJel:Wi;1L~mnuL~el 11AVl~el'W'tl-'<i11fli{?)1elci1.:iLu'U1~uu 
'IJ 

b~t.11Jel.:Jf1'Ul°l11:WL~t.lV11t.lLL1;1~i;'{UJV!1t.i'lJel.:J'IJel:W6'1 
'IJ u 'IJ 

30. ~el.:J:Wfl7';i~~Vl1'UUJ~';i1t.lzj€le.J:W~VlfiL 'IJ1fi.:J'IJel:W1;1LMmnrn ~el b ';iAVl;e:lW'tl-
u 'IJ 'IJ 

'17 ni{?)1 LL1;1~:wm{?)1fl11u~i.:i n'U 1:w1 vfuriAr;i ~'UL 'IJ1fi.:i'IJ el:Wi;1 
, 'IJ 

31. '1Jel:W1;1~ €).:)fl fl~~ Lfl'Ub U'Ll';i~t.l~ L 1melci1.:JUelt.li:l1:WU'W'lJ~.:JLL~1~½'UV!'W.:J~el 
'IJ 'IJ 

½'rnel.:Jfl11LL~.:JV!~el 1 uel'UUJ1(?) , u 



'Vl:IJ'Jvl 

2. :IJ1~'H11';i'Wb'61'\1 

((,leJ) 

32. 1 tl'V!e)~'Ufj'U~ fl 1';if11'jlJ~lJ€l11~1 tJ fl1'j'LJ[ju&11 t!b~e)~'lJ mm 1lJ'U~ e)(i).11 tJ 

vi1~~hmw~ilm'jufuu'j~ 1 vf~t1~iltJ b ~ei 1 vfur1mm1 t1vf ei~tlnu&1m'j 
' ' .,J 

1iJI 0 i/1 d V V d .<:::l,, 11 9.1 !I ,:f 

li1€l1tl bb~~Vl1fl11lJb 'll1 "II bfltJ1 flU€ltl~';i1tJVl€l1"11Lflli1'lltlW';i€llJ'lJ€lW~ 

ufju&1(,11~ 61 (BSL 3) 

33. (9)e)~lJfl1'jb~~tJlJfllJe)fl11lJ'U~€lli1.!1tJVl1~~hmwm 'libUW1~1 ti lr1'j~fl1'j 
" 

~1~V1i11 bb~ ~'Vl1 fl1 'ju-ruu'j ~ ei 8 b~lJ ei i~dr-i'u nu~~ 1t1191 ei~V11 fl1 'j /ai fl'\11 
, 'lJ 'lJ ':,.J 

32 

bb~~ufju&1~1&Jw{mJi~ 1~-ru fl1'jbb tl~U 1b~tJ1 nu Btl ~'j1 tJ b 'Utl'Wbl'l'\1~1 tJ 

(BSL 3) 

1. ~1t1 1. vf ei~ufju&1m'jil~mwmtJ 1t1bb~~mtJt1eifl'vfhJnei 1 vf bnv1ert1~'j1tJ tv1tJil 

mnu~tJfl'j'jlJ b~tJ~bb~~€lWVlfl:w1 t!'j~~u~1ilikmm~VlU (,le)flWVl1~1t!bb~~~'lJJl1W 
' " ' 

'lJe)~~ufju&1~1t1 

2. vf e:Mufju&1 fl1'jb tlt1~t1~uv1'V11e:ivf m bbtJ fl b tlt161v1ci1t1il fl1'jbbtJ flci1t1~ b tlt1 
Jf d ., DI"" .,.,. ( ) Jf dd ( 
Wt1Vl'Vl€l~u{)U~fl1'j laboratory space el€lfl"ll1flWtlVl€ltl 61 non-

laboratory space) b'Utl i;11'Wfl~1tlVl1€lq';ifl1';i€l~bbtJfl"ll1fl 

vfei~ufjuWfl1'j bb~~bbtJfl"ll1fl~tl~~tl 61 'Vl~€l~t1~mo1';iru~lli1tJfl1'j1-u 

'LJ'j~~ mm';i~:lJ€l~b~tl~.fl1WJl1tJ 1 ti 1~ bb~~lJ'lJtl1li1b 'WmW€li;11Vl'iUfl1';i 
" 

e-J~~'Vl~eim 1r1';ie1Uf1'je)~b tei 1 ';ir1bb~~'W'\1"111fl61~1bb~~fl1'jt1fju&1~1t1 il 

'lJt!1li1~tl~bb~~m1&J~~'lJe)~Vl€l~'Ufju&1m'jbb~~~tl~b~tl1b~€l~bVl:IJ1~~:lJ 

bb~~b 'WtJ~We:J nu fl1';i 1 'li~1t1-;J 1t!1tl~Ufju&1 fl1'j 'll'Uli1bb~~'U~mrubA~€l~lJ €l 

bbi;t~el'Ufl';iill * 
' 

3. mA1'jufju~fl1'jil~t1~ u~b1ru 'Vl1eivfma1'VlfuV11m1&J~~mv1~umru 

'Vl~€l1~li1m 'U~1tlbb~1 
' 

4. mA1';iufju~fl1'jlJ~t1~ u~nru 'Vl~eivfe:i~a1V1'iU';i1m1lJbb~~~v1bnu~~ 

t:JeitJ famwfl~~t:JeitJ~lilb teie:ieifl"ll1 fl~~t:JeitJ'LJ'j~bflVl~tl 61 iJ&J1~'jfl1'j 1 t1 

fl1'j'\JeJ~ntlUAA~miJb~tJ1'n€l~bb~~61~lb'n1~~:iJ~r.JeitJ~~fl~11 
' " 

s. 1 t1mA1';i 1 vfilu~b 1ruV!~e:ivfei~a1'Vlfu~1'61w'Vl~e1~1'1l1fl61~i1v1muw1~ 1 t1 

mru~ufju&1fl1';i~1'61WV!~€l~1"1l1fl61~l 

6. 1t1€l1A1'j1vtil~t1~i;11'Vl'iU';i1U';i1lJV!~€l~li1bnu:a't1ci1t1 €l1tJ1~ d1m~ei 

'Vl~€l1~~\911€l81~tTtl lv1muw1~ 1t1mru~ufju~fl1'jb~tJ1nu:a't1ci1t1 
V JI d ~ Q..J V I d 1 ~ V cl'd 61 1/i mm~ btlmtJe:i 'Vl';i€l1~~meit.11~elt1 lil'lle:J~Atl'Vl';ie:J~mvim"llut!b ue:Jtl 

' 
b~€l l 'jA mrulil~1:IJ1'j~~1b'Utlfl1'j 1~ 1vfilm~'jfl1'jfl1UA&J~ 

' 
b Vl:IJ1~~lJ b ¥iei fl1'jU fl'Uel~i.'11tlUAfl~ bb~~'U€l~ ntlfl1';i bb W~ m~"ll1tJ'lJ el~ b ~el 

' 
hr1~1tJ 

7. €l1fl1'j'LJfjU&1fl1'j 1 vfil~'W~ u~nru V!~e)Vl€l~a1'Vl'iU';i1U'j1:!Jf'lW '1l1fl61~1 

it1ci1t1 eii'm~ b'l1m~e:i bb~~&J~t:JeitJ~v1b(m~me:im';i'Vl1mtJ 
" 



Via.11WI 

1. -:J1'Wi;'lf:l1'LJ(,)t.Jfl';j';jlj 

(MB) 

2. -:J1'Wf:l1'LJ(,)t.Jfl';j';jlj 

mt.11 'W: fl1.nru"Vl 
' ,ul 6'~ 6' .d .:::9 

bY1eJ';i'WblileJ1 bfl1e:l-:Jl-Je) 

bbmrn'\Jmru 
' 

33 

8. vf e:i-:iu5u~m1L U'Wvfm~uwil;'luvi L~e:i 1 V1i;11m1t1v'i1mm (e:i 11fll~e:icl1-:i:i1 

'U1~~V15.171'V'-I LLi;'l~'Ue)-:J fl'Wfl11LL 'V'-l~fl1~\11t.l'lJe)-:J L (e:i l 1fl e)e) fl~fl 1t.l'We:lfl 

9. vfe:i-:iu5u~m1:wr,i'w'-:i :'W LLl;'l~N1L'V'-lm'W~~neie:imLUULLl;'l~ne:ii;1{1-:i 1~m Hf 
1i;'IW!~fl-:JVl'WLLi;'l~Vl1fl11l-Ji;'l~e)1~ l~41t.1 eit.11 'Wi;'l.171'V'-I~~ :Wfl11:I-JL Vll-11~i;'ll-] 

' 'U 

MB fl 111 i-:i1'W LLi;'l~ l~fo mw1 bbl;'l bbi;'l~U11-:if mn e:icl1-:imJ1 bi;'ll-1 e:i 
'U ' 

10. 6UeJ-:JbU~ ('U1~~-Vl'W1\911-:J) 'lJel-:JVle)-:J'UDU~fl11:W'lJ'W1~Lbi;'l~"il1'W1'W~ 

b VllJl~i;'fl-JLbi;'J~L u~ e)e)fl l~41 t.l 1 'Wmruu flLQ'W 1~tJ:W'lJ'W1 Wi'U';i~ (,):W'lJ'W1WI 
' 'U 

1 '\llflj'V'-le)i:17Vlfofl11'lJ'WeJ1t.l i;11lJ1';it:lfl1Ufll-lfl11b 'LJ1e)e)fl 'LJ';j~(,)U~~e)fl l~ 
~ ' 'U 

V1'W1M1-:ivfe:i-:iu5u~mm1t:1'Ue:i-:inmLl-li;'l-:JM1-:i 1 zj,:ieJ1lillil~'l:iJ:w4-:im~ bbM 

~e)-:Ji;11lJ1';it:lU~~e) flVl'W1M1-:J l~ 
1. Vle)-:JUDU~fl11:Wfl1J1!JJ"Vl b~e){tJL\le){ bfl~e)-:J:Wel LLi;'l~~umru~b~t.l-:J'V'-le) 

Melfl11'Unu~-:J1'W :Wfl11l-JL VllJ1~i;'fl-JflU fl111'if-:J1'W i;11l-J11t:lfl1Uf)l-lfl11 

b 'LJ1~-:JVl;e:l:We:l'U mrumUfll-1 fl11U~-L U~ Lbi;'l~il-l-W'W15flU'lJ'W1~ bbi;'l~ 
' ' 

i~ci1'W~1-:imt.1'lle:i-:i~u5u~-:i1'W 

2. vf e:i-:iu5u~m1ilrn~~Lb ~-:Jbb 1-:J i;111!11t:1-ruJ1Vl'Llfl l~(,)1l-J'U~mrufl11r,J~(,) 

:w:'We'.l1v'i1~1 t.l1i;'l~ n'Wtl1v11 fl11l-Ji;'l~e)1~ l~41t.1 Vl'WMe) m~ ~1-:J Lbi;'l~J1m 
' 

~1 b te:i :Wfl11fl1Vl'W~~1LL VIU-:J LLi;'l~';i~ t.l~v11-:i';i~Vl'J1-:J rn~unu~fl11eJcl1-:i 

bVl&J1~i;'fl-J 

3. vfe:i-:iunu~m1:i1bn15~il'-:i l~e:icl1-:il1'Wfl-:J bb ~-:ibb 1-:i v'i1~1t.11l;'l~~l:iJ~~sii'u 
..i ' 'U 

'lJeJ-:JLV1mbbi;'l~'Vl1fl11l.ll;'l~eJ1~ l~41t.1 iJ'll'W1~'V'-lm Vim~ bm~il"il1'W1'W 

L ~t.l-:J'V'-lelMBm -rr-:i1'W 
'U 

4. Vlel-:J'Unu~fl11:W~1-:ilK1-:i:i1e:imt.11 'WU~b 1ru~u5u~-:J1'W 

5. Vle)-:J'Unu~fl11~hih.nm~(i)U 1 ';i~(i)U 2bbi;'l~';i~(i)U 31Vl:Wbfl;e)-:J1Je)Lbi;'l~ 

e:iumru1'Wfl11'Vl1i;'11t.JL(e:ibfl L'ti'W V1:lJeJ~-:ieY~le:itl1 (autoclave) Vl;B 
' 

itsm1~'W~L Vlm~l;'lm ~eJV11l;'l1m (e:i 11fl 1~t.1V1:JJeJ~-:ieY~ le:itl1e:it.11 'Wl;'l.171'V'-1 
'U 

~1 i-:i1'W l~~ :i1m1~bLmLl;'l~'U11-:if mne:icl1-:il;'ltl1bl;'ll-JeJ bbl;l~fl1Vl'W~ 1 vi' 
'U ' 

i11bL VIU-:J'lJel-:JVl:lJffil-:ieY~ le:itl1i:11V1-ruvf e:i-:i u5u~fl111~~u 1~-:ie:itjmt.11 'W 

el7fl11b~t.llfl'Wi:11Vlfovfe:i-:iu5u~fl11~hll1.nt.l1~~u 2 ~-:JeJ~1'WU~b1ru 

:'Wvflm\'bAt.1-:inuvfe:i-:iu5u~m1 

bbl;l~~1V1-ruvfe:i-:iuiju~nw1hu1.nt.11~(i)U 31vf i-:ie:itjmt.11'W 

vfe:i-:iu5u~fl11bbl;'l~bU'Wl'LJ(,)1l-J~:iJe:i BMBL (Biosafety in 

Microbiological and Biomedical Laboratories) 

6. Vlel-:J'LJDU~fl11~hll1.nt.11~(i)U 2 bbi;'l~';i~(i)U 31vfii ~-li1D1.ntl zj-:Jelt.l"l'W 
:'.,.J 'U 'U 

l;'lf11'V'-l~mm1t11 i-:i1'W l~~ bLl;l~:W n11~ LLl;'l bLl;l~U 11-:i-r mne:i cl 1-:il;'ltl1 b?fl.leJ 
'U ' 

7. Lb Vl'W(1l'tl1U1J1t.l l~ 1~t.le)tlb 'Wi;'l.171'V'-l~i;171!11t:l 1 'U-:J1'W 1~~Lbl;l~:Wfl11~bbl;l 
V ,~ ~ 

bbl;l~U11-:ifmne:icl1-:imJ1b?tl-leJ 
' 



2 . ..:i1'Wmu (,ltJ m111 

n1tJ1'W: l"l1.nru1i 
' 

b'WeJ{fa:ue:i{ Lfl~e:J..:Jifo 

bb~~ffUfnill (\?le:J) 
' 

4 . ..:i1'Wil"l1m111 

?!'lJ1D'U1l;'lbb~~ 
' 

~..:J bblvl~Bll 

8. '!Xe:i..:i'lJfiu~m1;g1,h.nt11~vr'U 2 ~~1L-w'Wm1n'U-w~:u1fl~(,\1flrj11~ 1 

lvm:D1Ji'~1L 'W'Wm1nrn (e:i l 1fl 1 '!Xii~v1vifl1'WLLm~ 1mn1Ll"lii 
'U'U 

9. '!Xe:i..:i'lJfiu~m1;g1D1.nm~v1'U 3 ih~'U'Uv'i1mm(e:ihl"l 1tJtl1v1..:iJi'1tJ 

fl11ll1el'WVl1B?!11Lflii (kill tank) flB'Ll'UciBt1tl1v1..:iamr~1fl 

'IXB..:i'lJfiu~m1 
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1. 'MB..:J'UfiU~ fl11lJ bbi.'1..:Ji;'f',ll..:J 1 m~v1'U~ L 'Wtl..:J'Welbb'1~iJ~ W.f11'W b Vllll~i.'111 f1'U 

fl11'Vl1-:!1'W 

2. 'MeJ..:J'UfiU~ fl11iJfl11Bel fl Lb 'U'U1~'U'U 1 W-W1 f11'1..:J~iJ'U~ll1 UJ'W el L vltJ-:i \?lel 

m11-ii'-:i1'W 

3. 'MeJ..:J'UfiU~fl111'U~'Ufl'Jilli.'11tl1'WW1 b~lr'U b~lb~tl'U ~1v1mm_21'WLb'1~ 

iJm1~v1i..:iLLVlci..:J~1tlfn~Lbi.'11 'W-W11'W'U~b 1UJ~LVlll1~i.'1ll 

4. 'MeJ..:J'UfiU~fl11iJfl11\?1Bi.'11tl~'W 

5. 'Mel..:J'Ufiu~m11:Jiim1\?leli.'11tl 1 wvh..:i 1 'Wmru~'11b'U'Wfl11\?1Bi.'11tl 1 wvh..:i 

1:wfl11mmn'Wfl11 8 -&1111-:i lvit1mt11 wvb..:i~e:i..:iatJ1'Wr;1mw~~iim1 
'U 

\,l11:Ui.'1B'Ui.'11 tl 1 v-Jv-J1..:i flB'W'U1ll11 'U..:J1'Ll bb'1~iJ'lJ1~~Vl5.f11'W 1 'Ll fl111B-:ifo 

m11-if-:i1'W~ b Vlm~ n'Un1~..:i 1 ww1 

6. 'MeJ..:J'Ufiu~m1ii1~'U'Ufll'Uf'Jll 1 'WW1'lJeJ..:J'MB..:J'Ufi'U~ fl11bb\?l '1~'Me)..:J 

7. 'MeJ..:J'Ufi'U~fl11iJ~'lJmru~v1(,le:J'W1ww1-rr'W~'W b'U'W vhJ (fuse) Lfl~e:J..:Jivi 

1-.:J\!1 (circuit breaker) ~i.'11ll11flH'..:i1'W1Ji' 

8. 'IXB..:i'lJfi-u~m1~vii-:i1~uu Lbi.'1..:Ji.'111..:iG fl LU'W 1 'W'lJ~mru LL'1~'U ~L 1 ru~ 

bVlll1~i.'1ll 

9. 'IX0..:i'lJfi-u~m1ih~'U'U 1 ww1J11B..:Jv11tlbfl~e)-:if)1b 'Wv11 ww11 'Llmtubflv1 

m1~urnu'W 
' 

1 o. '!Xa..:i'lJ r\-u~m1m1:ui.'10'U1~'U'U 1 vJw1 LL'1~vi LLmL'1~u11-:i,rfl~10cl1-:i 
':,,! 'U ' 

1. 'MeJ..:J'Ufi'U~fl11iJ1~'U'Utl1~tl1'lJ1~'lJ1m-if..:i1'W 1Ji'~ iim1b~'W'Vlelbb~~11-:i 

bbe.J'We:f ..:Jfl11b~'WV1 e:itl1'lJ1~'U1eJcl7..:Jb 'U'W1~'U'Ubb'1~ 1:J~161111 

2. 'Mel..:J'Ufi'U~ fl11bbtl m~u'Utl1v1..:ivi'11 'lJ fl'U1~'U'UtlTv1-:i'U'Wb ~eJ'Lli.'111bfliJbbl;'l~ 
~ OJ J!:ll O Q.J d I I 

i.'11161.l1.f11'WelB fl\!1 fl fl'W bb'1~111~'\J'U'U1'\Jv1Vl b Vlll1~i.'1l!flB'WB B fli.'111..:J 
'U ,, 

1~u1tl'U1i.'11011ru~ 

3. '!Xa..:i'lJfi~~f\11(,l11:Ui.'1B'U1~'\J'U~'ll1n'U1'1LL'1~ilm1~LL'1LL'1~'U11..:ifn~1 

Bcl7..:Ji.'1:!J1bi.'1llel 



Vll.l'J~ 

5. ~1u1P11n111J1::;uu 

1::;U1clel1n71"lbbi;J::; 

tlfomml"l 

6. ~1m::;uuumut1 
' 

1. vf e:i~tliju~ n11ih::;uu1::;u1 cl el1n71"l~b VllJ1::;i,'lWlU n7TV11~1Ulbi;'l::; 

i,'jJl 1Y-J bb 1 ~i e)lJ'1Je:i~vf e:i~uiJu~n11 

2. VleJ~tJiju~n11~~J~1::;uutJfumn1Pl1'Wl-l1bbVl'W~bbi;'l::;,J~mru~ 

bVllJ1::;i,'jl]flUn71'V11~1'Wbbi;!::;i,'lJ77'V-Jbbl~ie:i~'1Je)~Vle)~'Uiju~n11 
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3. 1umrihXe:i~tliju~n11~hihJi'm::;#i'u 1 bbi;'l::; 2 hl~n11~~~~1::;uutlfu 

mn1Plbbl;'l::;1::;um::;u1cleJ1n71"1 (1::;uuo111J'll1~) 1vf~~i~1::;uu 
.,J .,J ''I 'I ... .,J., ''1.., ... 

bfl1eJ~ni;'lb Y-leJ'lllcl b un111::;u1cleJ1n71"! b'WU1b 1R!Vli;'lf'l'\1ru::;~1une:i b'Vlbn~ 

i:17TW'l1Vl~e:in~uhl-w~tJ1::;i:l~r1 

4. VleJ~'UijU~n71M111i!i:leJU1::;uu1::;u1cleJ1n7Plbbi;'l::;1::;uutJfoeJ1ml"! bbi;'l::; 
q o IV I o 

lln11~bbi;!bbi;'l::;u11~1n111eJcl7~i:llJ7bi:llJe) 
" ' 

5. vfe:i~tlnu~m1~~~me:i~e:i1n1P1tl1::;~V16Jl1Y-l~~ (High Efficiency 

Particulate Air filter) ~1V1fume:i~eJ1n7Pl~eJeJn1il7n'Vle:i~tlnu~n11 

(BSL 3) 

6. vfe:i~tliju~m1ih::;uum1murilJ~ruV1JJi'l fl11ll~'W bb1~#i''Uel1n7Plbb'IJU 

i;'lU (negative pressure)bbl;'l::;n111 Vli;'lb 'U7'1leJ~eJ7n71"11 'W'Vll"!Vl7~b~tl1 

(directional airflow) (BSL 3) 

q -=:,, Q.J q Q.J 

mrubn~b VlMeJflfl.flcl 
' 

2. VleJ~tJnu~n11~e:itJmrum11il~'Ub'V-J~~1Vl:W b'lJ'W eJ'UmtUM111il~'Ub'V-l~~ 
.,J ' ' 

1 Vl~v11 cleJruvtni'lA111Ji'e:it1 Vl~e:ie:itlmruM111ii~'Ub Y-J~~ 1 Vl~v11 clfl1'W 1 'W 
' " ' 

3. 1 t1vfe:i~tlflu~n11~V11~Vl'W 'Wbbi;'l::;'lJ1cl'UeJnvrnV1ti1 vJ~1<i1ll1M1Ji1'W bbi;'l::; 
,., ' .c:::,j .<:::). V q 0 

llf'i11M~M~M1lJVlf'i~VllJ7cln7Vl'W~ 
V al.<:::).CU-=:,, -=:l d ct.I -=:,, d .,J d o 

4. Vie)~ u{)UM n71llbfl1e)~~u b y.Ji;'l~ bb 'IJ'Ubfli;'le)'UVlM1lJVlf'i~VllJ1cl n7Vl'W~ 

5. e)1fl11'Unu~ m1~1::;uu#i'u b y.J~~(i)lcJ\11'llU~~~i,'l7clQ~J1 #Ju b y.J~~Vl~e) 
.c:i I ..J o 

b Vlcl'Ub Vl1M1lJVlf'i~Vlll1cln7Vl'W~ 

6. VleJ~tJnu~ n71~1::;uu#i'u b Y-l~~<i11cltl7'llUm::;uuvf1 m::;1iJ1 cltl7~U b Y-l~~ 
e:i .:::i I .J o 

Vl1eJb Vl cl'Ub V11 M1lJVl f'i~Vlll1cl n7Vl'W~ 

7. vf e:i~tli)u~n11ih::;uu~~~ e:i~e:ii:111'1Je:i~vf e:i~tlflu~ m11 t1 mru~ rnut1 

b'lJ'W 1 V11~Y-JV1611'Un~1t1 1vi1~Y-JVlbfl~eJ'W~ vt~m::;uua'WbMe:ifo'.JMbbl;'l::; 

1
.., .,J 

1::;uu 1'11cleJ'W 1 
8. vfe:i~tlnu~m1~{hmrruin11ru "B'UM11clV11~'li1Jl1Y-l" ~~~tl1:::M 

~ ,., " 
11ll~~1:::'IJ'Ue)lJi;li;l~1 'W'U1clb'lJ'W zje:ivfe:i~tlnu~n71 ~~bbi;'l'Vle)~'LJiltJ~n71 

, '\I d.J \J\J d.-l 

bbi;'l:::'Ue:i~ml1bY-J7::;5'U I '1Je)~VleJ~tlflu~m11vfb'i'.Jt1ltlM1ll~f'i~Vlll1cl 

9. n1V1t1~ bbl;'l:::M1ll bnru6V1'1J e:i~Pl'WtJfll7ll'Ui;l e:i~Ji' cl m~h e:imifo bbl;'l::: 
" 

~~bbl~ieJll 1i!V!1i;'l~n1t1JlJVl11Vlcl1~cl (Pl'UeJi;'l.) 
' 
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10. V!e)-:J'Uf1'U~fl11iJfll'Jl.vl~t.llJfl11lJ'W-re:iii1.1.1;,~(,le)UL~l.VlvlQnbQ'U l~t.1i1'1l~ 
d..l 'I 'I 'I 

'U~lJ'Wt.11U1i;, 
"-' 

11. vfe:i-:i'\Jn1J~m1i1m11.v1~t.1iim1ii¥1-re:im1.m~v1e:iu l~1.Vlv1urnu'U l~t.1iJ'll~ d..l 'I 'I 'I 

~~m1?111:U1m¥1-r11 '\Ill;, (biological spill kit) e:i~1-:i'Ue:it.1~eM 

'U1~neJUtil1t.1111t.11~11.,eJ1?1~~~iu e:i'\Jmru'\JmJeJ-:JG'11'UUflfli;, 1till.l.f1 
'i'll 'I 'I 

'll~'\Jn1J~m1 ri-:i:i'.ie:it.11-:i 1.1.1'Uv11'D1nt.1 1.1.1;,~Vl'LI1mne:i'U1ifo 11ii~-:i 
' :;.J ' 

e:i'\Jmrui;11Vl-rrnnu1?1~'U'Ul.~e)'Ul.,e)L"jfl l.'ti'U '\J1nfiu 'll~lnm:,J-:J fl-:Jb6'1 
'I 'I 'I 'I ., 

.::::r. C/1 ~ Q. 

'IJ t.1~v1~ 1. 'lleJVl1e:iri-:i¥11;, 1?1v1 n 

12. vfe:i-:i'\Ji)'U~m1v1~1'<i1?1e:im~uu~mu'U1.1.1;,~wuu~~{lleJ~e:i?111 1.1.1;,~iim1 

~1.1.1;,1.1.1;,~tl11-:ifmne:i~1-:imJ11.?1iie:i 
'U ' 



d 
'U'Vl'VI 4 

e.-H'lfl1'.i'V11bb'\J'\J'U'.i~L:IJ'l.Jfl11&-l'Ul;'lelW!J1l'JVl1.,:J,J1.fl1W (Biosafety Level: BSL) 'lJeJ.,:JV!eJ.,:J'Uij'IJ(;)fl1'.iVl1.,:J 

liJi;'l,J11Vl l'J1 .fl1fl161.f7,J1 bfliJbbi;'l~liJi;'l,J11Vl l'J1 fl ru~bJl6161.f fl1?l (91{ lil'W7i;l.,:J mrul-lVl11Vll'J1~l'J lil~bb?l Wi.,:J'U'.i~ b:IJ'Uf..Ji;l~ 
' ' ' 

1ti1'11fl'.i~'\J'\J bb?lW!sJ'.i1l'J.,:J1'U BSL Checklist (11.,:J.fllWvl 4.1 bb?lW!.,:J(l)1eJ~1.,:J(;.Ji;'lfl1'.i'U'.i~b:IJ'Wfl11lJ'Ul;lelWIJ1l'JV11sl 

ihmw 'lJei.,:i~eisJtliju(;)fl1'.i,J1'U'.i.f1l'JW(i1'\J 2 ~.,:ib tlt1~eisJtliju(;)fl1'.i~l;'l'ti11Vll'.l1~1 hi 1wil'.l 1 i~1t1fl~bb t1t1'11 n 
VieJ.,:J'LJij'IJ(;)fl1'.i~b 'll111&-l'U'.i~b:IJ'Ufl11&-l'Ui;'lelWIJ1l'JV11.,:J,J1.fl1W'11'U'1'U 42 VieJ.,:J 11i1?l1'Uf..Jl;'lbb?lW!sl 1 'U(9l1'.i1.,:J~ 4.1 

. . . 
S1EI01U: 8S1.1 Cnecklist . 

A:uuuU,hlHavunucims - A:ttUUMux1 

tt'rh)r tlflUOn1svaU:,5nt.11hlti un; 614--00313} 
n11:15ml.btnUuil:::.ia!b5mr~ Aiv.:u1a"urnaoS 
UumuoUn~a: BSL CheckHst \( J {202.lJ 111:un:-uuu; mn5ntn$u (42(f .. h.\} 

n1s:Aomuuu: n:ttuusJuqflilll o,nsu\J: OSL~2 

M=MIM 

"' ;;: "~ ?0 

II, 'l, " " 

ahls1wiUI.Ib; 1n.n.&1 ll34.lfl. 

A:nuul.Ou n:11.uurlrd n:uuutfr.6 JWIIJl.)iJllif<l .n:1tUudlcfO. A;auu1~du &rk,notuu1mr)a,:, iro-tktituluehlt>l,!_a 

1umsn"IS.lbtu 

t..:nuamUoms.su 

2. ~n,IJtltrt\!..-sotm.tt.tn~rnul 
tW'\JSl:ii>i½1.F1~.:-0.,u~41,Jnsni 

5 
..,_,u5n)fl$SUS:Vt.iSl.nt.t:nrl'Yhi~US:u.:,,n~ 

"' 

" 
l2 

"' 

151 

c:::J % fH!Uutfl(I t:::l '1.- fl~UOtfi!Jij{) c::::] % o,m.1u<l1qo 

u 

20 !OC,00 

49 !OMO 

14 100.00 

" 10000 

" 8(1(10 

€-6.67 

6 lOOCJO 

,:; €667 

137 go_73 

h n:!'Wlli}<_fo 

l00.00 

l00.00 

l00.00 

100.00 

',00.00 

lOOOO 

,00.00 

XI0.00 

1Q_OO 

42.6.6 

J0.00 

3).J3 

2500 

0 

4ti90 

93,92 0 

63.70 

nro 0 

1552 0 

d .1 = .1 ., "" 
.fl1'W'VI 4.1 bb?lW!slf..Jl;'lfl1'.iu'.i~bil'Wfl11:l.lul;'leJWl.fll'JV17.,:J'l.f1.fl1W'11fl'.i~'\J'\J BSL Checklist 

0 



(,)1'a1..:J~ 4.1 bb?l(i1-:Jt:-J~'lh~b:Wtll°l11ll'U~eJ(i1J1tl'Vl1-:J;g1.fl1'Y'J (BSL Checklist) 61JeJ-:i'!½e:i-:itl5u/;in1'a;g1'U1Dtl 

';i~(i1'lJ 2 'l½e:i-:itJ5u/;im1~~;g11'Vltl1vi'11 tl 

VllJ'l\11 ~l;'IU'i:!Lil'Ll~ ~l;'I ~l;'IU'i~Lilrn.i~tJ 

1J: " '"' !< Ls'l'LlVld v, u ,_ ._, ,nnji1'Llfl:!LL'Ll'Ll 

1~ (%) 42 '!Xei-:i (%) 

20 20 100 93.92 

49 49 100 87.20 
QJ 11 ,.l.::i. QJ.c:,-. ,.I ' .d ci1 

2. 1;1n~ru:!'Vl1•:m1eim-w'lle.J-:!V1e.J-:11J:!)'Uvln11 e2un1ru LL1;1:1Lfl'ie.J-:!1le.J 

2 . .:J1'Ll1:lt11'U~ltl n'i'il-l.fl1tl 1 'Ll: 

r11.nru'>'l Lvle.J1'WL'ileJ1 Lfl~eJ.:i:ifo 

LLl;'l~eJtlmru 

4 . .:J1'Ll1f'11n'i'ilJ~'1J1.f1'U1l;'ILLl;'lt 

~.:JLL1\11G1eJlJ 

5 . .:i1'Ll1f'l1n11l-l'it'U'U1~u1tJ 

mmf'lLLl;'l~'\.l-rummf'l 

q ' d (,l\11{,)e)1;'1e)1:11'i 

'i111 

12 

20 

6 

6 

24 

128 

100 90.97 

12 100 87.76 

16 80 63.70 

4 66.67 71.83 

6 100 77.38 

16 66.67 75.52 

137 90.73 82.80 
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t:-J~'U';i~ b:Wtlfl11ll'LJ~e)(i1J1tl'Vl1-:J;g1.fl1'Y'J61Je)-:J'l½e:i-:itlnu/;i fl1';i~~;g11'Vlt11vi'11 tl '11-:ib tlti'l½e:i-:itl5UM n 11 

;g1'U'JDtJ';i~(i1'lJ 2 'Y'J'l.J11 Vl:l.J1(i1:l.J1(,)1n1'ai:11Vlf'lJ,½eJ,:itJ5u/;im1 ~-:immm1vi'11'1Jbb~~:l.J1(,l';ifl11'~bf'1~ 1~i;,m 

'U';i~b:Wtlfl~bbtltlb~ll 100 b'UeJ{b~W,i ~1'U'\ll:l.J1(i1~n~ru~'Vl1-:Jfl1tli11'Y'J61JeJ-:J'!½eJ-:i'U5U/;ifl11 eitJmru bb~~ 

bfl~eJ-:JlleJ 1~bbfl -:l1'U?lt:l1'U\91tln'J';ill -:J1'U?lt:11'U\91tln'J'Jll.fl1tl1ti bb~~ -:J1'U1f'11m1m~'lJ'lJ';i~'lJ1tleJ1fl1f'lbb~~tJ'f'lJ 

eJ1f11f'1 1~t:-.1fl'U1~bilt!fl~bb 'U'Ub~ll 100 b tle:i{b~'U~ -:J1'U1f'11n'J'Jll 1-wvh 1~t:-Jfl'U'J~b:W'Ufl~ bb'U'U 80 b'UeJ{b~'U~ 

bbfl~-:J1'U1f'11m1ll?l61J1.f1'lJ1~bbfl~~..:ibb1(i1ieJllbbfl~-:J1'U';i~'lJ'lJunbU'Ubbfl~M(i1(,le)~e)?l111~t:-.1fl'U';i~b:W'Ufl~bb'U'U 
' ' 

66.67 btleJ{b~'U~ bbfl~lJt:-.1fltl1~b:Dt1-ue:it1n11m,tl1~b:W'Ubu~mnn\i'1t1fl~bb'U'U 42 vfo-:i :6'1t11t1 2 VllJ'J(,l ~e:i 
"" 

-:J 1'U1 f'11 n 'a 'Jll?l61J 1.n'lJ 1 fl bbfl ~~-:J bb 1 (,Ii eJ:l.J bbfl ~-:J 1'U ';i~'lJ'lJ u n bU 'U bbfl ~ /;i (,I~ eJ ~ eJ ?11 'J ~1'Ut:-J fl 'U ';i~ biJ'U m 1:l.J'Ufl eJ (i1 D ti 
' ' 

'Vl1-:i;g1.rn'Y'J61Je:i-:i'l½e:i-:itJ5u/;i m1;g1-u1n tl';i~~'lJ 1 1~t:,,j~tJ1~bil'Ubb?l(i1-:J 1 'U \91111-:i~ 4.2 



1w111.:i~ 4.2 bb?l\91,:ml;'lfl1"5'lh:::bfr.Jm1~'\Jl;'l'iW1ill:.IYl1..:J~1.fl1VJ (BSL Checklist) 'Uel..:J~el..:J'UD'U~fl1"5~1{j"5.fll:J"5:::\91'l.J 1 

l1e>-:i'l.lflmm-a l1e>-:it11-abiEJ'Wt11-aste1'W 

'l.lfl'U~fl1'a\l G!:U•fj'l'I E.11 

'Vl:l.11~ ;.JGl'IJ~:b3J'IJ I ~Gl'U'a:bii'W 

b~:1.1 I b.l~EJlil1n:01'1J .. 

1. 111~-am-aihv1~u~e:i-:i'l.llju~m-a 

1.111~1n1~~11'1.l I 20 

2. m~1m~vlL~~ I 28 

fl:bb'IJ'IJ 26 

l1el-:J (%) 

91.04 

85.68 

~Gl'U'a:b3J'IJ 

m~ 

18 

26 

2. 'Gin'tlru:'1'11-:Jfl1Ufl1W'Uel./lieJ-:i'l.l~'U~fl1'a e)'Un'atubbGl:bfl~el-:Jifo 

1. .:i1'W?1t11'U~EJm11J I 14 I 91.21 I 14 

2 . .:i1'W?1m'U~EJm"alJ I 10 I 90.96 I 10 

i11EJ 1'W: fl1.n'tvn 
' 

L'V'ld'liL'iilBi LA~ei-:ii'.la m,: 

ei'l.lmru 
3 . .:i1'W1mm1lJ 1w-w1 

4 . .:J1'W1f'nn'a'alJ 

?i'lJ1.f1'U1'1LL%'1:?i.:iLL111l~ell.J 

5 . .:i1'W1~1n11l.l1:ru'U 

'a:'U1EJB1n1~L,1;,:,J·fo 

el1n1~ 

6 . .:i1m:uu,:imo,.rn.mi 
' "' ' .d ~(;\~el?lel?l1'5' 

'a1l.J 

.20 67.55 14 

6 62.18 2 

6 71.79 6 

24 73.31 16 

128 80.38 106 

~Gl'U'a:b3J'IJ 

d1" 'VI ~ (%) 

90 

92.86 

100 

100 

70 

33.33 

100 

66.67 

82.81 

l1eJ-:J'IJlju~n1-a1iEJ~Gl 
d "' 'IJ11'1'1EJ1 

~Gl'l.l::b3J'IJ I ~Gl'U'a:b3J'IJ 

vit~ m~ (%) 

20 100 

28 100 

14 100 

10 100 

12 60 

2 33.33 

8 100 

16 66.67 

110 84.62 

l1el-:J cell culture 

~m.h:b3J'IJ 

m~ 

18 

26 

14 

10 

16 

2 

4 

16 

106 

~Gl'U'a:b3J'IJ 

vi't~(o/o) 

90 

92.86 

100 

100 

88.89 

50 

66.67 

66.67 

85.48 

l1el-:J'Ulj'U~fl1'a1iEJ~Gl 

:U11'1'1EJ1 2 

~Gl'U'a:b3J'IJ I ~Gl'U'a:b3J'IJ~ 

m~ 1~ (%) 

20 100 

26 100 

14 100 

10 100 

14 70 

2 33.33 

4 66.67 

16 66.67 

106 84.13 

w 
co 
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e.Jl;'t11".i~l:ll1Jl-117mJfle.Wl.f1t.lV11,1'1!1n7'l"l'1Je:h11Xe:i,1'\Jfiur.1m1~hih.ncJ':i~~'U 1 '11'U1'U 4 ,re:i,1 fimre:i,1 

fl1'Jl1cJ'Ufl1'H'fel'U'Uij'IJ~fl1'J~l;1'1/11VlcJ1 1Xel-:J'Uij'IJ~fl1'J1-.5'cJ~l;'1~11Vlc.111Xm cell culture lli;,~1Xel-:J'Uij'IJ~fl1'J 

1-.5'cJ~;;,~11vim 2 ll;;,~1~l'\J1cJrnvicJ'Ue.Jl;'1'U'J~liJ'U~1mn'L!fl~ll'U'U~1fllXel-:i'\Jnu~m'Ji1'U1'U 26 1Xel-:i 1~cJ , .,. ';,,J 

?l1ui:-Jl;'1fl1';i'U';i~lDml?l~-:i1w,n'J1s1~ 4.2 'l"l'U11 m\fl'Jfl1Tv<11u1Xels1uiJu~m'J 1~i:-Jl;1'U';i~liJ'U 90 ~s1 100 

l'Uel{l~'U(,l :IJ1\fl'Jfl1'J'Wlf"1~ 1~i:-J;;,'\J'J~liJ'U 92.86 ~-:i 100 l'Uel{l~'U{,l~fl~ru~vi1s1mcJm'l"l'1Jm1½els1'\Jiju~m'J 

VJfl1Xel'1'UijU~fl1'J1~i:-Ji;1'U';i~liJ'U 100 l'Uel{l~'U(,l '11'U1f"11fl';i';j:IJ1vJ~11~i:-Jffth~liJ'U 60 ~'1 88.89 l'Uel{l~'U(,l 

s11'U1m m'J:1J?l'1J1.n'U1;;, lli;1~~-:i ln~~el:IJVl fllXels1'\Jnu~m'J 1~i:-J;;,'\J'J~liJ'U 33 .33 l 'Uel{ l ~'U(,l s11'L!1m m'J:iJ , , ';,,J 

.I.., 1" ol = "' .I ~ d ~ = ';j~'lJ'U'J~'U1cJel1fl1f"llll;1~u';i'Uel1fl1f"1 ~i:-Ji;, u'J~l:IJ'U 66.6 7 fl\) 100 l ueJ';il61l'U\fl lli;,~'11'U'J~'U'Uumu'Ulli;,~ , 
~~vlel~el?l7'J VJfllXels1'\Jlju~m'J 1~i:-Jl;'1'\J'J~liJ'U 66.6 7 l uel{l~'U(,l d'.1m'\J~cJrn vicJ'Ui:-Jl;'1'\J'J~liJ'U~1~ mlv1;;,~ 

'\11:IJ'J~ f1'Ue-Ji;,'U'J~liJ'Ulu~ cJ~1 fl~1'Ufl~ll 'U'U 26 1Xel'1 'l"l'U11:W1Xel'1'U!)'U~ fl1'J~:Wi:-Ji;,'U'J~ li°J'U'l'.f elcJ fl11i:-Ji;,'U';i~ liJ'U 
d "" lul;'1c.1~1fl~1'Ufl~ll'U'U flel .,. 

• 1Xel-:Jfl1'Jl1cl'U fl1 'J?lel'U'U!)'IJ~ fl1'J~l;'1~11VlcJ 1 1~e-Ji;,'U'J~liJ'UilelcJ fl11e.Jl;'1'U'J~ liJ'Ulu~c.1~1 fl~1'U 

fl~ll 'U'U'11'U1'U 3 Vim~ Ael mmm'Jvf11 '\J s11'U1f"llm'J:1J?l'IJ1.n'U1ml;;,~~s1ll1~Jel:1Jlll;'1~ , 
-Clr,_ ,:::. I d 

'11'U';i~'U'U u fl lu'Ulll;'1 ~ \fl~ \fl el ?l el ?l 1 'J , 

• 1Xel-:i'\Jlju~fl1'J1'<ilcJ~;;,~11V1c.11 ffi~i:-J;;,'\J'J~liJ'Uifoc.1fl11i:-J;;,'\J'J~liJ'L!lu~cJ~1fl~1'Ufl~ll'U'U 

'11'U1'U 2 '\11:IJ'J~ Ael -'.!1'U1f"11m'J:IJ?l'IJ1.f1'U1l;'1lli;1~~'1ll1~Jm.Jbll;1~'11'U'J~'U'Uumnmll;'1~ , , 

~~vlel~el?l1'J 

• '!Xel'1 cell culture ll;;,~'!Xel-:i'\Jlju~fl1'J1-.5'c.1~;;,~11'VlcJ1 21~i:-Jl;'1'U'J~liJ'U'l'.lelcJfl11i:-Jl;'1'U'J~liJ'U 

lu~cJ~7fl~1'Ufl~ll 'U'U'11'U1'U 2 Vim~ Ael :1J1\fl'Jfl1'Jvf11 '\J s11'U1f"l1m'Jm~uu'J~u1c.1mmf"l .,. 

lll;'1~'\J·fom fl1f"1'11'U1f"11 fl';j'J:IJ?l'IJ1.f1'1J1i;, lli;,~~'1 ll 1~~ m.J bll;'1~'11'U'J~'U'Uu fl liltm;;,~ , , 



d 
'U'Vl'VI 5 

611tl~ '6'l el.OU'a1 E.1~'6'1 bb'6'1~6UeH6f'WeJbb 'W~ 
~ 

'11n(;.Jfl n11uwL:i'.lum1:1.J'Ufl eJlil.il cl'llmvf e:i.:iul)uM mTvrn~fl'l!11'Vltl7 vf e:i.:iul)uM n11'llTth n clWti1'U 2 

'17'Ll1'Ll 1 Vie).:) f)e) vfe:i.:iul)'UMf17';i~fl'lJ11'Vltl7'Vl'11u bbfl:::vfe:i.:iul)'UMf17';i'lJ1U';i.ilcl';i:::ti1'U 1 '17'Ll1'Ll 4 vfm f)e) 

vfe:i.:in11b~cl'Lln71?leJ'Ll'Ul)'UMf171~fl'lJ11'Vlcl7 vfe:i.:iul)'UMf1711~cl~fl'lJ11'Vltl7 vfe:i.:i cell culture bbfl::: 

vfe:i.:iul)uMm11~cl~fl'll11'Vlm 2 w'U11 :IJ7(,l';in11vi'11 uvfe:i-:iulJuMn11 zj-:ib~mn'U.ife:in1V1uli1~ulJuM-:i1u 

:IJ7(,l';if17Wn'U r1:1.Jt'.i'il~vicrb -if 1e:ie:i n 1Bm (,l';i:ff7'Ll 1 u n11unuM.:i1uvf e:i.:iu nuM nTi 11i1(;.Jfl'LJ1::: bil'Ll 1::: tii''U~m n (;.Jfl 
, \J ~ ~ ~ 

fl:::bb 'Ll'LleJclb mh-:i 90 i:i-:i 100 b ue:i{b~'Ll(,) e:ici1-:i hn(,17:1.Ji'.J~,:i~(ile)-:J'Uf'U'LJ';i,:Jb~nue:icl f)e) b 'U~cl'Llf;l-:J'IJcl::: 1 vfilc-htllil 
'lJ ' 

bbfl:::bulil 1~lilcl hJ1 i~e:ii:1.J~?l ~1V11'UmmnT;i'Wbl"f~ eJ'Ll 11i1Lbn :1J1(911f1711mnm1:1.JUfleJlil.ilcl'lleJ.:J?lm'Ll~(;.J~(,l 

Vl~eJ?lm'l.J~fl'je)'lJfl';je),:JbteJ L ';iflVl~eJ'W~'17ni(,l1 iJ15tJl)uM1 'Llf17';i'\JeMfl'Llbbfl:::m'U~lJi(,l1bbfl:::bblJfl,:J 1 'Ll'U~b d ru 

vfe:i.:iul)uMn7';i ilmmf17';i'\Je).:Jfl'Llf17';ibb w1m:::"'17cl'IJeJ-:Jb te:i L ';iflVl~eJ'W~'17 ni(,11~~.:Jbb 1lil~e)lJ iJUt\j'lJ'nellJflb te:i 

11r1V1~eJ'W~'11 ni(,l1~mm1t1m1"'1?leJ'U~eJ'Ll n~'U 11i1 (,17:i.J~ n~Vlmcl n1V1'Lllil il beJn?111n1V1'Lllil.fru (,leJ'l.J 1fif17';j 
~ al.:::i.CV.:::i. ~.::,a al Cl.I dd V Cl.I 

Vl1eJ:i.J7m]1'Llf171 u!]'U(91-:J7'Ll 11lJV1.:JlJf171eJeJn bb 'U'U1:::'U'Uf117lJ ufleJlil.fl cl bbfl :::1:::'U'U ~ run 7W'VI Ln m'll e:i-:i n'U n7';i 

(;.J~(,l tl7b'ih 6'i.:ie:ie:in 'll7cl tl1~1u V1~e:iffiii.ur11eJ'Ufl';ieJ.:Jbte:ihr1V1~eJ'W~"'11ni(,l1 iln11~lilbY1'U'LJeJ:1.Jfl n7';i:5'li1Vl7 
. 'lJ 

uru'll11clzje:it'.Jil~vicrb-n1i:i-:i.ife:i:1.Jfl 11i1{;.Jfl'LJWb:i'.l'Llwtii''U~mn (;.Jflfl:::bb'Ll'LleJclb'Ll-ii1-:i 92.86 i:i.:i 100 bue:i{b~'Ll~ ~,:i 
V 'lJ \J 'U 

~m1ufou1.:ib~n1Je:Jcl f)e) 1 vfilf17';ibb 'IJ1'Ll'U7tlbb~-:Jb~eJ'Llb~elb~lJ'\ll7'Ul)UM f17';j 

v17'Ll~n~ru:::vi1-:in1cl.fl1W'IJeJ.:J'VleJ.:J'Ul)'UMf11';i ~umrubrn:::bfl~e}:l~e) 1vi'bbf1 vfe:i-:iuljuMn71iJ?lmw 

.fl7cl 1 'Llbbfl:::.fl7cl'LleJnffi~neJ 1 Vlbfllile)'l.J(,l';i7cl il~'Ll~UlilVl~eJ'VleJ-:J bbtlnb U'Uilil'11'Ll il~'Ll~ 'U~b 1ru~7Vl1'U'\ll1f117:l.J 

l;'f:::eJ7lileJ'Umru il~'Ll~Vl~e)Vle).:J~7Vl1'U';i1'U';i1:l.Jbbfl::::5'lilbn'UlJfle-JeJcl blilclbbtln:1.Jf1e-JeJclMlilbte:ie:ie:in"'11n:1.Jfle-JeJcl 
, 'U 'U 'U 

'U';i::: b.flVl~'Ll 6) ilm (,l'jf17';j 1 'Ll f17';j'\Je)-:J fl'Ll'Ufl flflffi~ b~ tl16neJ-:Jbb6'l:::i(,l1 b 6n7i:i-:JlJfle-JeJcl 1 'Ll'11'Ll.:J7'Ll?lm'LJ(,l cl n';i';ilJ 
I ' " 

.fl7cl 1 'Ll f11J1ill6Vl b vJe:i{ub'1eJ{ bfl~eJ.:ii1mbfl:::~tJmru~b 'Wcl-:JWeJvle)f17';i'Ulj'UM-:J7'Ll ilm1:1.Jb Vlm:::?llJfl'Uf17';i H.:i1u 

?l7:1.J7';jt)fn'UfllJ n7';ib 6n7i:i-:JVl~eJi'.JeJ'U mrum'UfllJ f171Ulil-b Ulil bbfl:::i:i.J'W'U6fl'U'IJ'Ll7 lil bbfl:::ilil'11'Ll11-:i f17cl'IJeM 
' ' ' 

~ul)uM-:i1u i'.Jbr1~mi1mbfl:::~umru1 'Llf17';i'Vl7fl1m te:i 11r1ilbr1~e:i.:ii1mbfl:::~umru1 un11'\ll1fl1mte:i 11r1 1vi'(;.Jfl 

'U';i:::b:i'.lm:::vi''U~lJ7n Llilcl 11i1(;.Jflfl:::bb'Ll'Ll~lJ 100 b'UeJ{b~'Ll~VJnvfe:i-:iul)'UMn7';i 

-:J7'Ll11"f1m1:i.J1 vJw1 1vi'bbf1 vfe:i-:iul)'UMf11';i 1'li~umru?11t.11 vJvh b(1171'LJ b(117bi1cl'U ~1(i):IJ7(,l';i]1'Ubbfl:::il 

n7';i~lili-:i bb Vl~.:J~7 cl m::: bb?J1vJw11 'Ll'U~b 1 ru~ b Vl:IJ7 :::?JlJ iJ n7';ielel nbb 'U'U1:::'U'U 1 vJw1 fl7~-:J~i'.JtJ~m ruwm 'W cl-:JvleJ 

n111 'li-:J7'Ll ilm1MeJ?l7cl~'Ll i'.11:::uumu~:1.J 1 vJw1'1JeJ,:JVleJ.:J'Ul)uMf11';ibbvlf1:::Vle)-:J il~umruwi'lil(,le)'l.J 1 vJw1.fr'l.J(il'l.J 

il n7 ';i~lili.:JW'U'Ubb?l.:J?l17-:JQn bO'Ll 1 uu~mru bbfl:::'U~b d ru~b V1:1.J1:::?1:1.J i]';i:::'U'U 1 vJvh'17';ieJ.:i(i)1cl bfl~e)-:Jfl7 b Ulil 
' 

1vJw11 'Umrubfllil.fl71:::Qnb0'Ll iJf17';i(91';i1'1?lel'U';i:::'U'U 1 vJw1 bb6'l:::lilbbflbbfl:::'U7';i-:J1n~7eJci7.:J6'ftl7b?llJeJ 1vl(;.Jfl 
' 'lJ ' 

r1:::bb'Ll'UeJtlb u-d1.:i 60 i:i.:i 88.89 b'UB{b~'Ll~ 1'Ll'11'1.J-:J7'U11"f1m';jlJ1 vJw1r111iln11u1uu1.:iaumru?11t.11 vJw1 
'lJ ' ' 

b(111-11J b(117bi1cl'U 1 mvi'mm:01'1.J 1 vfiln1111t.1.:J7'U(,l';i'"J'1?1B'U';i:::Uul vJw1?1tl1b6'flJB bbfl:::fl'"J';ji'.J';i:::Uu l vJw1~7';ie),:J 
"' 

1 um1:::umO'Ll 1 'Ll'11'Llf17';ibbm 'IJ';i:::'U'U 1 vJw1~7';ie),:J(ile)-:J 1 'll-:J'U'U';i:::mru zj,:i(ile).:Jb?l'Umbm 'llvle:Jt'.i'U~Vl7';iv)e) 1 tJ 
' 'lJ 

.:J7'Ll11"f1m';ilJ~'IJ7.f1'U7flbbfl:::~-:ibb 1lil~ BlJ lvi'bbf1 VIB-:!'Ul)'UM n11ih:::uutl1~J1u1:::u1~1'll.:i1'Ll l~~ iJ 

n7"Jb~1'lJ'Vlmrn~l7-lbbtJ'Lltr-:Jtr l'a b~l'I.J'Vle)tl7'\J';i~'U7elcl7-:ib um~'U'Ubbfl::: 1~~1sii:1.J ~f11';ibbcln';i~'Uui11'ii1-:ivh 1 unu 

1:::uutl1~.:J'U'Llb~B'Ll?l7';ibfli'.Jbrn:::?J7';i'lJ1.fl7WBeJn'11nn'Llbbfl:::ih:::uuu1ulil~bVllJ1:::?l:1.Jf1e)'Ue)e)n'111-:i1:::u1mJ1 
'lJ 

?17571 ru~ Lbfl :::il n1 ';i m1 '1 ?I am:::uu ?1'117.n U7fl bbfl :::ii n7 ';i lil bbfl bbfl :::u 1 ';i ,:if m~na cl 1-:i mf 1 b?l:i.J e:i 1~ (;.Jfl'LJ';i::: b:i'.l'Ll 
' 'lJ ' 
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f1el'Ll'LJ1-.'.lJ1 f1~1,l,'Ll'Lleltj1'Ll'lf1-.'.l 33.33 ~-.'.l 66.67 L'Uel{l,61l'Ll~ Lilel-.'.l'<il1nel1A1';i~J-:ivfo-:i'\Jfiu~n1'H'U'Llel1A1'i 

1,1, 'IJ'U l,f)1 hlii n1';i~ (?l~-.'.l l,l,c.ln';i~'IJ'Utl1i-:ivi'1l 'U fl'IJ';i~'IJ'Utl 1i-:ium ~ el'Lli:!1';il,flii 1,l,i;,~i,'{1';i;1Jl1Welel mn nn'Ll 'li-:i 

m'i1,1,n\, 'UM el-.'.l 1 i-:i'U'\J'i~m ru1,1,r;, ~M el-.'.l Li:!'Llm1,m 'll 1 'Ll ~el~ 'IJ~Vl1'i 'Ll el n'<il1 ffi1~-:i~A1'i'\Jf 'I.JU 'i-.'.l fi el ii m 'i'i1t.M1'Ll 
" ' .c:,, cl o Q.I I o 

n1'i(,l'i1'<ili:!el'U'i~'IJ'Ui:!'ll1fl'U1mJn1'i(?l1,1,r;,1,1,fl~'IJ1'i-.'.l'imnelt.11-:ii:!m1,i:!:wel 
' " ' 

-.'.l7'Ll11"11n'i';i:l-J';i~'IJ'IJW'IJ1t.lel1n71"11,1,fl~'Uf'Umml"l lv11,1,n ~el-.'.l'Ufi'\J~n7';iii';i~'\J'\J';i~'\J1t.lel1n71"1~ 

I, Vim ~i:!:W fl'U n1TV17-.'.l 1'Lll,l,fl~i:!Jl1W 1,1, 1 (?li el:W'llel-.'.l~ el-.'.l '\Jfi '\J~ n7';i ii n1 ';i ~ (?li-.'.lW'IJ'IJ'Ufo el7n11"11 'Ll\9l1 bl, Vl'W-.'.l 1,1,i;, ~ 
'\J~m ru~1, Vim ~i:!:w n'IJ m'ivi'1-:i1'Ll 1,1,r;=i~i:!mw1,1, 1(?li mJ'llel-.'.l~el-:i'\Jfiu~ n7'i ii n7'i(,l'i1'<ili:!elm ~'U'U'i ~'IJ1 c.1 el 1 ml"l 

1,1,r;,~1~'1.J'IJUfomml"l 1,1,r;=i~iim'i(?l1,1,m1,r;,~u1'i-:i1m11el~1-:ii:!tl11,1:!:wel llKe-JflA~1,1,'Ll'Llelt.1l'Ll'li1-:i 66.67 ~-:i 100 
" ' " 

1, '\Jel{ i,~'Ll~ 1 m'f1'Lld~el-:i'I.Ji)u~m'i;1-a 'i.!lt.l'i~~'IJ 2 ii e-Jfl'U'i~1,il'LlA~1,1, 'Ll'Lll,~:W 1, ti el-.'.l'<il1 nil n7'i'U1'1.J'U1-.'.l'Vl1-.'.l 

n7t.l.ll1W~el-.'.l'UB'\J~n1';i ~1'Ll~el-.'.l'UB'\J~n7';i;1'Ll';i.!lt.l';i~~'IJ 1 A1'illn1';i'U1'1.J'U1-.'.ln7';i~(?li-.'.l';i~'IJ'IJ'Ufoel1n7f'11 'Ll 
O I d Q.J O -=:I ,.,iv 

(,111,1, Vl'Ll-:i'Vl 1, V!ll1~i:!lJ n'IJ n7'i'Vl1-.'.l1'Ll 1,1,r;,~m1t.1-.'.l1'Lln7'i(,l'i1'<il?lel'U'i~'U'IJW'IJ1t.l m n7\31bl,fl~'i~'IJ'Uu'i'Uel7 n 7131 
' 

1,1,r;,~n1'i(?l1,1,r;,1,1,'1~U1'i-:ifn~1elci1-:im.h1,i:!:wel 
" ' 
-.'.l1'Ll';i~'\J'Uu ni,Q'Lll,l,i;'l ~~(?\~ el ~eli;'l7';i lv11,1,n el1A7';i'Uf1'\J~ n7 ';ill';i~'\J'\Jl,I, ~-.'.l I, '\ll(,ll, W~-.'.l 1 VllJv11 t.1i1el iielu mru 
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" cv Q,J.c:::,, d 

\?11:W'W'.i~'.i16liUqJqJl?l'Ll 

"elfiU~" '\llil1clfn1:W11 elfi'I.J~n'.i:W1'Vlcl11"11G'll?l{fl1'.ibb 'W'VlEJ 

"mu~m1:wm1" '\ll:W1clm1:w11 riru~m'.i:Wfl1'.ib~el l 1flbb6'1~'W~'<i11nil?l1 

"m1:wm1" Vl:W1clm1:w11 n'.i'.i:Wfl1'.ib~el l 1mb6'l~'W~'iil1nil?l1 

"'W'Lln,'.J1'Llb~1'\lli.J1~" Vl:lJ1clfn1:W11 ersif ,'.Jf \i:W'Ll\?l~bb~,'.Ji,'.j 1 ~tlnu~ fl1'.i\?11:W'W'.i~'.i161l1Jruru~d 
'll d.9 d-..1 QJQ/ 

" 
"f\i:W'Lll?l~" Vl:lJ1clfn1:W11 ~\i:W'Lll?l~e'.rrn~1fl1'.i\?11:W'W'.i~'.i16llUruru&iu 

d_!I d,!l 'lJ V V 

mm1 er 1~-r\i:W'Ll\?1111fl1'.in'.i~'Vl'.i1,'.JG'l1fi1'.iillG'l'll-rn~1m'.il?l1:W'W'.i~'.i16li1Jruru~d bb6'1~ 1 ~il 
~ "I vv 

B1'Ll1'<il bb~,'.J i,'.j bb6'1 ~ tl el~ tl el'Ll'W'Ll m1'Llb ~1'\lli.J1~ nu el el n n ~ n'.i~'Vl '.i1,'.J U'.i~ f\11"1 bb6'1 ~ f11Vl'Ll ~ fl 'iil f\1'.i~'Ll 

b ~ elU ~11&\ n 1 '.i \?11 :W'W '.i~ '.i16llU qJ tQ'&i d 11:wJ,'.j el el n n ~ n '.i ~'Vl '.i1,'.J n 1'\ll'Ll ~ A 15'.i'.i:W b 'Ll cl :w1ll bfl 'Ll fl \?l '.i1 
" ii V Q.Jq al di V I .:::ii 

'Vl1 cl'W'.i~ '.i16liU qJ qJl?l'Ll bb6'1~6'1~'\ll'.iel cl n l'"J'Llfl 1'5'.i'.i:wb 'Llcl:W 

n~ n'.i~'Vl'.i1,'.Jbb6'l~U'.i~fl11"1'1'Ll b~el L~U'.i~fl11"11 'Ll'.i16lifl'<il'iil1'4b un~1bbi11 m 6U1J,'.JAU LCi1 

m l?l'.i1 b b ~ elU'.i~ lcl6li'Ll"l 'Llm1r1:wr11el,'.Jfl11:W'Ll6'lel~n mb6'l~'U el,'.J n'LlB'Lll?l '.i1cJ~ elG'11fi11ru6ll'Ll 
' 

1 ~~\i:W'Lll?l~l~c1r11bb 'Ll~u1'llmriru~m1:w m1ilrl1'Ll1'<vtl1~n11"1n1vt'Ll~ 1 'Llb~el,'.J~,'.J~ell ud 
"' 

(®) '.i1!:Jfl1'.ib~el hr1~tl'.i~G'l,'.J\olfnUf1:W~l1:W:lJ1\?l'.i1 ®~ 

' 
(Iv) '.i1clfl1'.i'W~'iil1nil?l1~tl'.i~G'l,'.Jflmur1:wm:w:w1l?l'.i1 ®G;<; 

' Jf d V ttd 
(m) b6lielel'Llbb6'1~G'lme.J'Ll\?11:W:W11?l'.i1 ~ 

(~) rA'n~ru~"1.Jel,'.JG'ltl1'Ll~vJ~\?1Vl~elil11l 'Llfl'.ielUfl'.iel,'.Jb~el hr1bb6'1~'W~'iil1n61\?ll bf1~mijel elUn'.iill 
' 

bel nG'11'.if11 nu um n fl16li'Ll~U'.i'.i'<ilVl~el~UV!el"/Jel,'.Jfl16li'Ll~U'.i'.iWf1'\ll-rub ~el hmb6'l~'W~'<il1n61\?ll n~:W~1,'.J 6) 
ot 'I , I 

l?l 1:w:w1m1 ®~ bb6'1~:W11?l'.i1 ®G;<; bb6'1~1i.11'Ll1'Llvt~e.Jtl~:w1ru'IJeJ,'.Jb ~el hr1bb6'l~'W~'<il1 n61l?ll~G'11:w11t1:ul 1 

1w"11·eiur1'.Jel,'.J 11:W~,'.J'.i~uur111:wtl6'le.J~nmb6'1~1~uur1run1'W'lJel,'.Jfl1'.ivJ~l?l tlwih ?f,'.Jeleln "1.l1cJ tl1e-.l1'Ll 
' 

vt~el:ril -rl'Llfl'.ielUfl'.iel,'.Jb~el l 1r1bb6'1~'W~'<i11nil?l1 

(er) vtcA'mnru6v'l 15m'.i bb6'1~b~el'LlL"l.l1'Llm'.ivJ~l?l tl1bi1 ?f,'.jeleln "1.l1cl tl1~1'Ll vt~elil11l'Llr1'.ielUfl'.iel,'.J 

b ~8 l 1f1bb6'1~'W~'<il1n61\?ll~~e),'.j~~ 1 ~i1~~1bU'Llfl1'.ivt~mri1vttl'1~tlnu&i f\1'.i \?16'18~'<il'LlflillG'l:W1J&i li.11'Ll1'Ll 
'll 'll ~ , 

bb6'1~vtu 1~"1.J el,'.Jr:s ~1 b U'Ll m '.ibb6'1~ r:silvttl'1~tl n11~ n 1'.i 
'\J '\J ':,,J 
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,, 

Vl'W7 ®® 

1161J i'hr'll 1 mu m11 
' 

(b) vtKmnru6Vl i6m1 bb6'1~b1a-w161J1-wm1'Ll7b'U7 ?f.:iaan 61J7tl u1~1-w vt~a:w1-rl'Wmaur11a.:i 

b~a 11flbb6'1~'W~~1nlKC9rSl -w1i.J61Je:i.:ie-i~(?)J1tW6Vl6'11b ;~Tu 
" " 

(l,YJ)) vtKmnru6Vl i5m1 bb6'1~b1a-w161J61Je:i.:im~u1-wm1(?)11~iU~utJ hr1 vt~e:im~u1-wm1'li'Wi;-1(?)1 
" 

v,i~nf'l'V'l~bMmnrn~a 11r1bb6'1~'W~~1n61(9)l 

(~) vtKmnru6Vl ifim1 bb6'1~b1a-w161J1'Wm1bnu;{1aci1.:i~1nm mvt11 e-J~(9)J1fl.!6Vli;-161J.fl1v-J ~.:Jbb1vil;\'mJ 
' 

vt~am1(?)11~i br111~~vn.:ivf a.:ii.Jlj'U~ m1 b ~ e:ii.J1~ LtJ61JU ~ 1-wn11bb v,ivi~ bb6'1~m1;;11011ru~61J~ bM m nrn ~a 11r1 .. .., ~ 

bb6'1~'V'J~~7ni;-1(9)1 

(<i) vtKmnru6Vl i5m1 bb6'1~b1a-w161J~vttl1tJ.:i1-w(9)7:l-l:l-17(9)17 ®~ ~e:i.:ii.Jlj'U~ bb6'1~n11~vi1vfii 

r1ru~n11:l-lm1m'Ur1:l-lm1:l-li.J6'1avi.nt1vi1.:i~hn1v,i 
' 

bb6'1~n71°'U7'UVI L 11°1 

(®®) vtKmnru6Vl i6m1 bb6'1~b1a-w161Jl'Wmru~ilbvt(9)unb~'WVl~e)iibvt(9)1iJ1b'U'W b~€l'U1~1tJ61JUi;-17571ru~ 
' ' ' 

b ~m'.:le:i.:i n'Wbb6'1~ 1~~'\JeJ'W(?)11 tJeJ'Wbn vi~1 rn ~a 11r1 bb6'1~'W~~ 1 nlK(9)1 vt~m ~a r111mY-wr1.:i6/J a.:ii.J1~ b Vlf'I 

bb6'1~n71Vl7:l-!Vf~e) l V!e-J~(9) 'Ll1b6LJ1 ci.:iaan 61J7tl 'Ll1~7'W vt~am 1l 'Wf11e)'\Jf11e).:J b ~e) L1flbb6'1~'W~~1n61(9)l 

l 'Wmru~iJb'Vf(9)~.:Jn~71 
' 

(®®) vtKmnru6Vl i5n71 bb6'1~b1a-w161JbMmnun11f11Vl'Wv'lb6/J(9):'W~Vl7:l-lVl~e) l Vle-J~(?) 'Ll7Lif7 i;'f,:je)e)n 

61J7tl 'Ll1~7'W vt~am n 'Wf11€l'Uf11€l.:Jb~e) L 1flbb6'1~'W~~1n61(9)l 11:l-lJ.:i~7'Ll(9111~b~e) L 1flbb6'1~'W~~1n61(9)l 

(®rn) vtK rnnru6Vl ifin11 bb6'1~b~B'W 161J bMtJ1 n'U n11i.J1~ b:W'WA17:l-lU6'1€lv'IJ1tl61JB.:J b VlA 1 'W fa~~1 -u 

1-wm1e-J~(9lb~e:i 11r1bb6'1~'W~~1nlK(9)1 

(®~) vtKmnru6Vl i5n71 bb6'1~b1e:i-w'l61JbMtJ1nun11b~nn11e-J~(9l 'Ll7bif1 ci.:iaan 6/J7tl 'Ll7~7'W 

bb6'1~m n 'Wf11e)'\Jf11€l.:J b ~e) L 11°1 bb6'1~'W~~1 n61(9)l 

(@let) vtKmnru6Vl i6m1 bb6'1~L1a-w161JbMt11num161J'W?f.:J mwhmtJ n11ci.:J:l-Je)'IJ bb6'1~n11v'i11vf 

i-w;;1ri1v-Jb~e:J 11r1Lb6'1~'W~~1niK(911 

(@lb) vtKmnru6Vl ifin11 bb6'1~b1a-w161JbMmnun11bb~.:iihi.:i'Wn1-uvttJ.:i~a,ru1a.:im1bb~.:Jbb6'1~1ua-wru1(9l '., 

' <Ve:,, Q.J V V .c,J 

bb6'1 ~fl f;Wi;-1:l-]'IJ (9161) e).:J'V'J'W n.:J7'Wb ~1Vl'W 7Vl 
' 

(®~) vtKmnru6Vl i5n71 bb6'1~b1e)'W 'l 6VbM mn'Un71~Vl'Vl7bb6'1~ci.:i11m1-wi.J1~1i17lll 'Wn71e-J~(9) 'Ll7b'U1 

ci.:iaan 61J7tl u1~1-w vt~ai11-rlur11auma.:iL~abr1bb6'1~'W~~1nlK(911 



:w1\9111 

th~fle)'\J(i)lt.J 

(C9l) tliA'v1m~'Vl11~6'11511tU?l'IJ b 'U'W'U1~51'Llfl':i1:W fl11 
' 
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(\~) fl11:Wfl111vlt.J~1bbVl'W~ lil1'Lll'Ll~'U~fl'Ll 1~bbfl eJ6'U~fl1:Wfl11'1J'Ll~~'Vl1~'Ufl eJ6'U~fl':i:Wfl11\°l1 

~1~tl1~b'Vl~ eJ6'U~m:wfl1'Ufl:Whfl eJ6'U~fl1:wtlw:w~ e:Jfi'U~fl1:wtl~?1\911 e:J5'U~m:w~nfl1m e:i5'U~ 
' ' ' 

m:wm,15?(~ ~1 bbn~ fl~V1:w1 t.J eJ5'U~m:we:i~ fi' fl111~V111~tl1~ b 'Vl~ bn'IJ1fifl11flru~ m1:wm11~ t.J bb 'lA~'ll1M 

bn 'IJ 15fl11&11 'Ll fl~ 1 'Ll'W 1c.1'U 1 t.J bbn ~ bb(;J'Ll'Vl f 'V'J t.J 1 fl 1511:W '111 M bbn ~ ~~ bb lvl rK e)i] r::r bb 'Vl'Ll fl 1~'Vl 11~ fl n 11 Viii 
'\J 

r:f bb 'Vl'Ll fl 1~'Vl 1l~l'Vl c.11 ~16'1 \91{ bbn~ b 'Vl fl 1 'Ll 1n 8 r:f bb 'Vl'Ll6'11'Ll fl~ 1'Ll fl ru~ fl 11:1-J fl 11 fl fl~n fl1 bbn~r:f bb 'Vl'Ll 
'lJ 'lJ o I ':,.J 'll 

' 
&11'Ll fl~1'Ll?l.f11fl11:W:IJ'Llfl~ bb 'tA~'ll1M 

( i;n) m1:w fl11r::i'Vl 1 ~ fl ru1 ~ lil1'Lll'LlVl1 fl'Ll zj~ -r:o:w'U \91 ~ bb~~ ~~ '<il 1 flr:f ti 1~ fl 8'U1'1l1~'V'Jzj~n fl11:l-J ~ 
'lJ 'I 'I cf..!I 'I.I \J 

bbn~tl1~6'l'U fl 1WJ(i)1'Llb ~e) 11flVl~e)'Vj~'<iJ1 fl?t\9111\9lt.Jf11bb 'W~'Ll1'1Je)~ bb 'V'J'Vl t.Ji:1[)1 ?Im bb 'V'J'Vl t.li?l.f11 i?l.f11 b 'Vlfl'Llfl 

fl11bb 'V'J'Vl ~ ?l.f11b.f1?f'llm1:w bbn~?l.f111'1l1~'V'J1'Vlt.l1~16'1\91{bbn~b 'Vlfl 1 'Ll 16'18 i?l.f11n~Vl~~fl'Ll 
v ~ o d d Q.J .:;::1 1 t vq v d 

(<i'.) m1:Wfl11(;.J'Vl1~flilll(i),J '<il1'Lll'Llb '<ilvl fl'Ll 61!~1\i:W'Ll\911bb\Pl~\Pl~'<il1 fl(;J:Wfll 1:W 1 fll 1:wb 'll t.ll'll1 ru 
'U '\ '\ cf..!I 'lJ '\J OJ 

n (;Ji;)~ 1'Ll bw ~nu 1~ i?l'U fl 11 ru (i)1'Llv1~'<il1 fl ?I (911 ~ 1mb 'U fl'Vl b~ t.l ~ 1'U11 ~ 1'Ll hfl M\91 b~e:i (i)1'Llb ~?{ 

~1'Ll'U1~\91 bbn~li11'Llb 'Vlfl 1 'Ll fa~~1.f11'V'J ~1'Lln~Vl~~fl'Ll 

1 V!eJ5'U~ b'U'Wm1:w fl11bbn~bn'l.11'Llfl11 bbm~ 1 vte:Jfi'U~ bb~~~~i111'1lm1m:w1'Vl c.11~1?1\Pl{fl11bb 'V'J'Vl~ 
' 

zj~ f'U ~vl'lle:l'U~ 1'Llli11'Wb ~e) 11 flVl~e)'Vj~'<iJ1 fl?! \91'J lil 1'Wl'W?leJ~fl'Llb 'U'Wr:f 'c11 l:Jb'1'1J1'W fl11 
'\J ' 

1 vf b 'U'Ll 1 ti \Pl 1:wviiA' flbfl ru61'1 1B fl 11 bbn ~ b1 e:J'Ll 1 'll~ f :o:w'Ll \91 ~ 
., 

I Q../ ti ~ 

fl 11 bb\91~ \91 ~ fl 11:W fl 11 (;J'Vl 'i ~ fl tLll (i),J 
'\J ' ' 

.... 

'U1~ fl 11'11 fl1Vl'Llvl 

( (9)) b 'U'W'Uflfln~:wm~m t.JVl~mfl m 'U'Ll'U fl fl" rK:wn~ m t.J'Vl '<il~\91 
' ' ' 

(lv) b 'U'Llfl'Ll 1ffl11:w?11m1~V1~eJfl'Llb?lrlm,11 f f111:w?11m1~ 

(i;n) b 'U'LlN bfl t.l 11i1f'U 1 'Vl~~1fl fl 1(91 t.Jf11Vj'V'J1 fl~1~~~6'lvl 1 Vllil1fl fl b l'Llbb~ b 'U'Ll 1 'Vl~&11V1f'Ufl11&-J ~(91 
'U "I 'I 'I 

~11i1m~V111vic.1tl1~mVlVl~e)fl11:W~vl'1VI 1 Vl~ 
' 

k) b'U'Lle'.ibflt.J~fl1~eJe)fl 'U'1(9le)e)fl Vl~e:i1vfe:ie:ifl'<il1fl':i1'1lfl11 Vl'Lllc.1~1'Ll'IJe)~f:o Vl~e)Vl'Lllc.1~1'Ll 
'\J '\J "' 

'lle:J~be:Jfl'll'W b'V'J11~V)'<il~\91~8Vl'U1~ tl1~'V'Jt;)M-&1mh~~1mb1~ V1~8~ff:hm~V11fl11V)'<il~\91bbn~tl1~'V'Jf;)~iJ'lle:i'U 

1 'Ll1~11'1lfl11 

(er) b 'U'Lle'.imh~Vl11~~ fl'W fl 16UVl'Ll~~e)f'U1e)~fl11bb ~~Vl~e) 1 'Ue:i'Llru1\91\911iJ9/'j1~11'1l'Ururu~d 
'lJ '\J 'lJ 'I Q.J Q.J Q.I 



58 
,., 

Vl'U1 (9)~ 

11'llrhriil1mun~1 
' 

(b) b 'U'Ue:r bfH:Jtl n b 'W nt1eJ'UVl'U-:J~0'fo1eJ-:Jn71bb ~-:JVl1eJ b UeJ'U ill1(•Wl1:IJ'l'l1~17'1l'U ruru&i'i1b 'U1~ tl~ b lfll 
'll 'U 'I QJ OJ QJ 

?11:UU n eJ'U1'Llvfl~f u n 11bb~-:i<K-:i 

((;')i) b 'U'U~ atj1~Vl17-:J~ n~ n 1 m UeJ'4 qJ1(9lVl1mr1t1~ m-w ntleJ'U 1 UeJ'4qJ7(9ll,'LJ'U~tl1~neJU1'1l7.:UYlJ'U I 
:IJ1(9l 11 ~ n11:u n 11e:rvi1-:i r1 ru1 ~:i1111~ n 11 (9-\' 11.:i ~ 1 bb Vl'Ll-:J r11116'l~ 6'17JJU'Llu l,b~1'Ll~1~f u 

" ' ' 
n7'al,1,~-:Ji-:i e:rzj-:i~'U'-il7n\9l1bb Vl'U-:Jl,l,~1 eJ7(u 1~fo1,1,~-:i<K-:i5n 1~1,l,~(u~(9111-:J~11,1,V!'U-:J&i\9'1~e)n'Ul,f)'U?leJ-:J171~ l&Jl~ 

" 
1'Llmru~m1&Jm1e'.fvi1-:ir1ru1~~'U(u1n~11,1,V1tl-:imrn11~ 1,1,~c!-:iil1~1,1,~-:i<K-:im1:um1e'.fvi1-:ir1ru1~1Vl:u 

'll 11 q 'll 'I 'l 

b Vln'a1:IJ n71e-JV11 -:Jf1 ru1 ~,!ut.J nu&iVl'U 1~~ eJ l U f1 eJ'U~'U n17(u~ l~l,1,~-:i<K-:i n'a1JJ n71e-JV11-:Jf1 W1~b Vl:U 
'\J 'I 'I ~ 'U 'I 'l 

1 'Llmru~ m1:um1e:rvi1-:ir1 ru1~~'U(u1n~ 11,1, Vl'U-:J neJ'Ll171~ 1,1,6'l~c!-:iii1~ 1,1,~-:ii-:im1:um1e'.f vi1-:ir1 ru1~ 
'U '\ 'I 'U 'I 'I 

l,l,'Vl'U~71,l,V!'U-:J~11-:J 1vfm1:un11~l,Vl~eJeJtjtlfiu&iV!U1~~eJ1t11~ 

1,d e) (9\' 71,1, Vl'U-:J m1:un11e:r'V11-:Jf1 ru1~11-:J6'l-:J n eJ'U111~ 1 vf f ~:IJ'U(9l~bl,~-:Ji-:i m1JJn71e-J'Vl1-:Jfl ru1 ~ l,b 'Vl'U 
'll Cj 'I o-9 'll 'I 'I 

b 1'Ubb~111~'1Je)-:J n11JJ n 11e-J'V11-:Jfl ru1~~-;J1,:J6'l-:J I, Vl~ e) 1:Jfi-:iVl~-:i{eJ tl 1,1, U\9'1~U1'U (u~ 1:J bb~-:i<K-:i m1JJ n71 
" ' ' 

e'.f vi1-:ir1ru1~1,1, Vl'Uf1l~ 
" ' ' 

n11:U n11e:rvi1-:ir1ru1~zj,:i 1~fu1,1,~-:i<K-:i l,b 'Vl'U\9l7 l,1, Vl'U-:J~11-:J 1 vfi1111~ n11(9171-:J~7 l,b Vl'U-:Jb 'Vl1 nu 
" ' ' 

b 1 m~ b Vl~ e)e) ~'LJ e)\) n 11:IJ m1e'.i'V11-:Jf1 ru1 ~~ (9l'U 1~f u l,b~-:i<K-:i bb Vl'U 
'U 'll 'I 'I 

((9)) mti 

(kl) maan 

(rn) f1 ru~ n11:U n11i1:u&i1:Ju eJtl n11?1eJ-:J b 'Ui:11:IJ'LJeJ-:i '11'Ul'U m1:u n11'VY-:JV!:IJ(9) I, 'Vl 1~:WeJ ~1 VleJ e) n 
" 1, vdc::1.:::::1 ,::;,,,d .:::1 

I, Vl 11 ~u n'l'l1eJ-:J(9l e)Vl'U 7V1Vl1eJ:U m1:utl1~Vl tj(9l 1,?leJ:U b?l tl 

(~) '1l7\9'1f1ru6'1:uu&im:u:u1(9l17 (;')i (rn) Vl1eJ (~) Vt1a:w~n~ru~\9leJ-:JVl7:U(9l7:IJ:IJ1(9l17 ~ 
' 

m\9111 (9)(9) n11tl 1~'ll:ur1 ru~ m 1:u n11\91 a-:i:w m1:u m 1:u1tl 1~'ll:ul:J ti' eJ ti n-:h ~-:JV!~-:J'LJ eN 
' ' 

i1'Ll1'Llm1:un11J-:iVl:u\9'1 ~-:i~~b'U'Ue:i-:ir1,.h~'ll:u 
' 

b 'U n71tl1~'1l&Jf1ru~ n 11:IJ n71 t11tl1~fi7'U n11:un11l:J:u 1tl1~'1l:UVl1eJ 1:J eJ7~tlnu&iV!t!1~1~ 
' ' ~ 

1 vd .,,. d .; b d 
vtvitl1~'llrn.6'leJ n m1:u n11 fl'Llvt'Ll-:i b iJ'Utl1~fi7'Ll 'Ll'Vltl1 ~'ll:u 

' ' 
n111u(u5t1t6l.l1\9'16l.leJ-:i~tl1~'1l:u 1vf~m~m-v1-:imn m1:um1r1'UV!~-:i 1vfi11,~mvt~-:i 1 'Llm16'l-:ir1~bb 'U'Ll 

' 
t11f1~bb 'U'Ub~tl-:Jb vh n'Ll 1 vf t11~fi1'U 1 'U~tl1~'1JjjeJe)n b~tl-:Jb ~:IJ~'UB rn~tl-:JV!~-:J b U'Ub~tl-:J~6l.l1\9'1 

' 
m\9111 (9)kl r1ru~m1:un11:wa1'U1~vt111~ 111-:i~a 1 t1d 

((9)) 1 Vlfl 1 bb 'U~t11 Vl1eJ f111:IJ b ~'U l,b n f ~jj 'U \91 ~b 'Un 11~ \9'\'Vl 1'U ltl'U1 tl bb6'l ~jj 1 \911 n 11 f)jj fl 1eJ \) 
"' ' 

f117:Utl 6'l e)\9).fl tl bb6'l~'U e)\) n'U B'U\9111 tl~ eJ?11fi71ru'll'U~ bf1\9'1(u1 n b ta l 1fl bb6'l~'W~(u1 nl\911 \911:IJ'Vfi~11'1l'U ru ru&id 
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" ' ' ' 

~e)~~1~\911~1';i';ifl'lll'U~ ('LJ) (@1) (½:i) (m) (Ci') bbl;'l::; (ct) ~1t.l 

m\91';i1 ½:lei' Vi'W~~e)f'LJ';je)~fl1';ibb4~\911~~1\91';i1 ½:)(9) bbl;'1~1ue:i'L!ru7\91\911~~1\91';i1 ½:)~ 

1~bb'U~btlt!'ll';i~bnvi (?l~~ei1ud 

(m) e-J~\91 b tel hri bbl;'1~'W~~1 f15\911 

(½:i) 'l11b-v1bte:i hmb1;,::;vl~\11n5'\911 

(m) ~~eJe:imteJhrlbbl;'l~'W~\17fl5\911 

(Ci') 'll1mte:ihr1bbl;'1~-W~\11ni\911 

(er) ii1~1mteJhr1bb1;,~vl~\11fl5\911 

' ., 

(b) iJ111, 'Llfl';ie)'Ufl';ie.l~bte:i 1 ';iflbbl;'1~'W~\17fl5\911 

e'.rfuVl'W~~eJ1u';ieJ~fl7';ibb4~Vl~e:ie'.rfu1'Ue:i'Llru1\91\911~ ((9)) (½:i) (m) (Ci') Vl~e:J (er) 1~~e:i-;h 
'll 'U Cj <U 

b tlt!e'.rfu'lll'W~~e:ifu';ie:i~m';ibb4~vt~e:ie'.rfo 1 'UeJ'Liru7\91\911~ (b) ~1c.J 
'U 'll Cj QJ 

m\91';i1 ½Jct .fl1t.l 1~U~rl'U'UVIUruru~m\9111 ½:im bbl;'1~~1\91';i1 ½:i½:i e'.rfUVl'W~~eJfu1mfl11bb~--l 
.,., 'U 

Vl~eJe'.rfu1 'UeJ'Uru1\91lJVlU1~ (?l~~e) 1 ud 
'U '., 

Cm) bb?fv1~Vl'W~~eJfU';ieMfl1';ibb4--1Vl~eJ 1 ue:i'Liru1\911 i1'LI~bUv1be-Jt.lbbl;'1~b~'Ll 1Ji'~1c.J ru ?fm'Ll~~';i~'U H 
'., ' 

1 'LlVl'W~~eJf'U1eJ~ fl1';ibb4~Vl~eJ 1 ueJ'Llrul\91 ' ., 

(½:i) ~v11~iluru;bte:ibriVi~e)~~\11fl~\911 bbl;'l~Uru;b~t.!1fl'Ufl7';ie-J~\91 'U1b"V7 ?{~e)e)f1 'Ult.! ., ., 

tl7~7'Ll Vl~elm ii, 'Llfl';ie)'lJfl';i€Mb te:i hriVl~m~~\llfl~\911 \911~';i7t.Jfl1';ib te) hri\911~m\91';i7 (§)~ Vl~e.l';i7t.lfl1T~~ 

'il7fl5\911m~m\91';i7 @1ti 
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., 

VI 'Ll1 (9) ci 

116/lnlillil1'Ub um11 
' 

(r;n) :S'\?1 LVllJ be)ni;11'Jbbi:l\?1"l'J1t.lfl~b8t.l\?1fl1'J'lh~ bilt!fn1:lJDfle)\?1[lt.16/Je)._'Jb Vlfl 1 tl 11;1~~1 -iil tl fn'je.J~~ 

. b ~e) hAVl~e)'W~lil1rnr~1 bbfl~ 1 Vlbfl'\Jbe)ni:!1'J~._'j n~111111lif e:it.1n11vf1tl b ~e)fl1'j~'J11iJi:le)'\J6/Je)._<j'WtJn"lTU 
., ., d 

blil1Vltl1Vl 

mm1 18b lumru~iHfollfl L\?1 b i.J~tJ'Ubb Dl;'l"l1 Dlil1 n'J1t.lfl1'JL t!VltJ"l~e),r'\J'je)._'j fl1'Jbb~"l'Vl~e) 
'\J 

L '\J€ltlill1~ Vl~e) 1 t1mru~e'.l'foV1tJ"l~e),r'\J'je)._'jfl1'Jbb~"lVl~€le'.l'-ru L '\J€l'Uill1\?l'lh~i:!"lfllil~bbnl 6ll'J1 t.l fl1'JL 'U'VltJ"l~e) 
'I QJ 'U 'lJ "I QI 

,r'\J'Je)._'j fl1'Jbb~"l'Vl~e) L '\J€l'Uill1\?l 1 Vl~'Url16lJe)~e)e)fi'\J~ b l'Ubb~ b'U'Ufl1'JtJ1t.lVl~e)b i.J~t.l'Ubb Dfl"li:ltl1'U~'Ll1b 6LJ1 '., 
i:lm'U~?f._'je)e) n i:lm'U~6/J1 t.l Vl~€li:ltl1'U~l1111 'Ufl'Je)Ufl'JeN b 'U'Uf111'8'1r1111 b 'W'J1~1Jb Vl\?l ~1b 'U'Ub ~"l~1'U 

' 
B'W11le111il~1b il'Wrn1~'Ur116/Je:i 1~ 1 vf~1 b tJ'Ufl11tJ1t.1V1~m i.J~t.1mbi.J1;1"li:lm'W~~"ln~11 b'Utrn11'8'1r11111~ 

bbfl~bb'<D"l L V1€l5'\J~'Vl'J1U 1\?1m ~1 

rn16/Jmbnl 6ll11t.1rn1 rn1e:i'Wru1\?l 1 vtbbnl 6/J11t.1rn1 bbfl~fl11bb~"lfl11tJ1t.1V1~e:i b i.J~t.1mb i.Jmi:lm'W~ ' ., 

~1:lJ111r1V1d"l 1 vtb'U'W 1 i.J\?l1:lJVl~mnru"Vl 1Brn1 bbfl~b1e:i'W1-v~n1Vl'W\?11 'Un!Jm~vi11"l 

mm1 18ml UVl'U~fY~ll1\?l'J1 18(9) bbfl~:lJ1\?l'J1 1818 1:lJl"U'U"lfl'\Jnumru ~._'j~eJ1i.Ji1 

((9)) fl1'J'UWU1 ?f._<j e)e) n 6/J1t.1 'Ll1~1'U Vl~e)m 11, tlfl'Je)'\Jfl'je)._'j b ~e) hr1V1~€l'W~lil1 rnr~rn 'U'JD6/J rn 
'\J 

B,J~(?).f1Ql"Vli;11b ~lil'JD 
'\J 

(18) m~u1'Ufl11\?l111il1Ulil5t.1 hr1 V1~e:im~u1'Un11-U'Wi:lm-w~nl-3\'W bbfl~ 1 vf11:lJ fi"lrn111u11:w 
'\J 

clo.J I .:::t.CU'5' .d ii 4 ~ ({ 

(r;n) fl1'JbnU\?l1€ltJ1"llil1nt.11 €l1Vl1'J B,Jl;l\?l.flill6Vli:l°V.fl1'W i:l"lbb1\?1l;le):lJ Vl'Je)fl1'j~'J11il1bfl'J1~VI 
' 

vi1"lvi'e1"ltJl)u~ n11 I, ~e:itJ1~ 1c.161ltl~1'Urn 'jl,I, -wvi ~ bbl;!~ rn 16'!1 u11ru~6/J 

rn1~11,il'Wrn1mm11r1V1d"l (C91) (18) 1,1,1;1~ (r;n) 1vf1,tl'U1i.Jm:lJi.Jwrnl-3\~e:ie:inmll:lJ1\?l11 b (b) 

(mJ) 1,1,i;l~ (~) 

mm1 18~ V1tl1t.1"l1'U~ilrn1fin~11:S'm ~e1i.J1~ fo"lltl1 'Un11r11ur1:w hr1 n11Ue:i"ln'W hr1 
' 

bbfl~n11u1u\?111r1 lil~e.J~(>l'V!~e:iil1-TI 'Ufl1e:iur11e:i"l 1, ~e:i 11AVl~B'W~lil1ni\?l1'1~ ~B"l~\?11 vfile'.f ~11, U'W n11 
'\J 

bbl;'l~~:WVltJ1~i.Jl)u~rn'J\?l1:lJD'J~ fnl-3\~ e:ie:in\?l1:lJ:lJ1\?l'J1 b (tr) 6/JMVl'Ll1t.l"l1'W11'U bbl;'l~~B"l~\?11 VllJ 
Aru~n'J'J:lJfl1'Jfn'Ufl:lJA11:lJDfle)(?)J1t.lV11"l~1.fl1'W\?l1:lJD'J~fl11'3\~e)e)n\?l1:lJ:w1m1 b (ci) 'J1:llvY"l~e)._<ji.Jl)u~ 

m:lJi.J1~fl11'3\~e:ie:in(>l1:lJll1\?l'J1 b (C91o) ~1t.1 

V1t11t.1"l1tl\?l1:lJ111r1V1d"l 1~1,1,n 

((9)) n'J~Vl'J1"l Vl'\J1"l n'J:lJ i:ltl1'U'Ufl1'Jf\n~1°VeN-r:o i:ltl1'U'Wt.11U1l;l6/Je)._'j,rlfi e)._'jflf11'J:lJVl1"ll'U ... ... 
' ~ I 4 QJ 

Vl'Je) Vltl1 tJ "l 1'U e)'U 6/J B"l 'J:\'i 
"' 

6' V 

(18) e)._'jflfl1'jl,.fli:l"lln'J'J:lJ 

(r;n) i:l.fl1fl1"ll1\?11 Vlt.l 
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Vl'U1 lvo 

'a16lin'<il'·il1'Wb'\J n'\~1 
' 

bd el 1\91 ii 1 b 'W'Wf\11\9l1m11r1vt-d-:ibb~ 1 1 vi'~ el bi.'li'.J el'W11vt'W1cJ-:J1'Wli1 -:in~ 11 b tl 'We-J f uvtu-:i~ elf '\J'ael-:J m1bb ~-:i 
'U 

\9l1:l-lJ.l1\9l'a1 lvC9l Vl~ele-J'fo 1 '\Jel'W tU1\9ll9l1:l-JJ.l1{9]'a1 lvlv '<il'Wf\11el5'\J~'<il~ bb ~-:Jfl 1i-:i 1~ elel f\Vl'Ll-:J~el f'U'ael-:J f\1'abb ~-:J 
'U '., 

Vl~el1'Uel'WtU1\9l bb~1bb\?1fl'aill 
'OJ 

ml9l11 tvri vf1:l-lmvftrt~e-i~\9l t11boif1 ~-:ieleln 61J1c1 t11~1'W Vl~elift1i'Wr11elur11el-:ib~elhr1 
'U 

fl~:l-1~ ~ \9l1:l-lmm1 (9)~ (~) Vl~el'Vhr'<i11fli\9l1 n~:l-1~ m \9l1:l-l:l-11\9l'a1 C9lri (m) bl'Wbb\?1b'U'Wfl1'af1fl'\~11~tJ 
' ' 

b~elf\1'af\1'\Jfl:l-l l 'afl fl1'aUel-:Jfl'W l 'afl bb~~f\1'a'U1'\J~ l 'afl \9l1:l-l'lh~fl11"!~e)e)fl(9)1:l-J:l-J1{9l'a1 b ((9)0) 
' 

:l-11\9l'a1 mo 1'Wmru~m<aii1b'W'Wf\1'ae-J~\9l 'W1b6LJ1 ~-:Je)e)f\ 61J1tJ 'W1~1'W Vl~e:iifl1i'Wl°l'ael'\Jfl'ael-:J 

b iei hr1vt~eJ'W~1il1flil9ll\9l1:l-l:l-11\9l'a1 lvo :l-11\9l'a1 lvC9l bb~~:l-11\9l'a1 lvlv 'U'a1fl£]11b ie:i hr1vt~eJ'W~'<il1fl 

i\9l1 li1'1 mh1ih~li1'\Jf111:l-l'a'Wbb 1-:Ji.'l-:J~'W n111~1i1'\J~~e:i-:itl n'IJ~(9)1:l-Jmm1 lvo Vl~eJ'a~li1'\J~'a~'\J 1-rl 'Wvt'Ll-:J~ e:i 
"I 'ti ';,.J "I 

.Yu1e:i-:im1bb:5'-:ivt~e:i 1uei~t;y1\9l 1 Vl~\91eJ-:J'U~'\J~{9)1:l-J:l-11{9)11 lvo ~.Yuvtu-:i~e:i.Yu1ei-:im1bb:5'-:i vt~ei~.Yu1uei~t;y1\9l 

bb4-:J 1vfe:i5'\J~Vl'a1'U 1~m ~1 

b~el 1~bb 4-:J(9)1:l-J1 'a'af1Vl-d-:i bb~1 1 Vl~elbi.'!r\eJ'W11 b 'U'Wm~.YUvt'Ll-:J~el':i'U'aeJ-:J f\1'abb:5'-:J\9l 1:l-l:l-11\9l'a1 Iv® 
'U 

Vl~elm~fu 1 '\Je)'Wf;U1{9){9)1:l-]:l-]1(9l'a1 lvlv '<il'Wfl11e)fi'U~'<il~:i'M1i-:i 1~e:ie:i f\Vl'Ll-:J~e:Jfo1e:i-:i f\1'abb:5'-:Jvt~e) 1 'Ue)'Wf;U1{9) 
'\J q IU q Q.J 

bb~~1'W1~V111-:Jb1mli1-:Jm'l111vf~1b'Ll'Wf\1'a{9)1:l-JVl~mnru6Vl 15fl1'a bb~~bie:i'W161Jm:l-l:l-11\9l'a1 \v@) :l-11{9)11 lvlv 

Vl~e):l-]1{9)11 lvri bb~1bb~mru bb~~Vl1fl'lh~i.'1-:JA'<il~ii1b'W'Wf\1'a~el 1 tl1'W1~\i1'U~i.'l-:J~'W 1 vf61le:i.YUvt'Ll-:J~el'YU1e)-:J 
'U 

m1Lb ~-:ivt~el 1 ue:i~t;y1{9) vt~eltl~u&i\9l1:l-Jm{9)11 lvri bb1?1vt1n 1~'ll1~i.'l-:JA'<il~ii1 b 'W'Wf\111?1e:i 1 tl1 'W1~1i1U~~-:i~'W 

1 Vl'W1fl11:l-11 'Wmm1 mer m 16ll'\J-:Jrru 1~tJel'W 1~:l-1 bb~~ 1 Vlbb~-:Je-J~fl11ii1b'W'Wfl111Vlelfi'U~Vl'a1'U 1~m ~1 
' 

f\1'abb:5'-:Jl9l1:l-1111flV1-CT-:i brn~1'a'afli.'lel-:J 1 vf b 'U'W 1 'U{9)1:l-JVl~mnru'1 15fl11 bb~~biel'W 161J~fl1Vl'W~ 

1 'WflDfl'a~Vl'a1-:J 

Vl:l-11~ ~ 

n 11ii1 b 'W'W m1mru~il b Vf {91 m1:l-l hlu~ ei~nc1 bb~~er'W{9) 11 c1 
' 

lJbVl\9luflb~'W. Vl~ellJbVIWil1b'U'W 
' ' ' 

:l-11{9)11 mC9l 1'Wmru~iJ bVl{9) f\11:l-l bJ'U~eJ~Jl tJbb~~0'W{9)'a1tJ\?1 eJ'Uflfl~ ~-:Jbb 1~~ eJ:l-1 Vl~eli.'1151'al1!6li'W 
' ' 

b~el-:J'<il1flf\'a~'U1'Wf\1'aVl~elJ'W{9)eJ'W~b~tJ1f1'\Jf\1'ae-J~\9l 1.J1b'LJ1 ~-:Jelelfl 61l1tJ 'W1~1'W Vl~elift 1i 'Wl°l'ael'Uf11eJ-:J 

bie:i 11r1vt~e:i-w~'<il1ni{9)1 1 vf e-r.Yuvtu-:i~eifu1ei-:im1bb~-:ivt~e:ie-r.Yu1 ue:i'WtU1{9)bb:5'-:i 1 vfei5u~vi11u 1~c1vi''Wv1 
'ti '\J q V 

~-:JbVl{9)~bn~ 'a~~'Uf111:l-l'a'Wbb 'a-:J bb~~1il1'WTUVl~eJ'U~:l-11l1!61Jel-:Jb ~el l'af1Vl~e)~~'<il1fli{9)l 
' ' 

b~ei 1~.Yrnb~-:il9l1:l-1111r1vt-d-:ibb~1 1 vfeii5u~~1bii'Wm1eiEJ1-:ivt-d-:ie:iEJ1-:i 1~ ~-:i~el 1 ud 
(C9l) e:Je)flf11i-:Jb 'U'WVl'Ll-:J~e) 1 V!e-Jf'Uvt'Ll-:J~eJ'YU1eJ-:J f\1'abb:5'-:Jvt~e:ierfo 1 UeJ'Wt\J1{9)VltJ~fl1'ae-J~{9) 'W1b'V1 

'\.I '\J "I Ill q 

~-:ieie:in 61l1tJ vt~elt11~1m ie:i 11r1vt~ff~~'<il1ni{9)1b'U'Wm1-B'1r1111.fl1c11 'W1~c1~ nm~el5u~n1vt'W~ 

(Iv) ele) n011i-:i b U'WVl'Ll-:J~e) 1 vf ~f'Uvt'Ll-:J~e).YU'ael-:J f\1'abb 4-:ivt~e:ierfu1 '\Je)'W tU1\9l ~-:J:l-]e)'LJVl~e)'Vl1mtJ 
'ti 'ti "I IU 

b ie:i l 1r1vt~e:i-W~'<il1 fl~{9)1fl 1c11 'W1~tJ~ nm~e:i5u~ rhvt'W~ 
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Vlti1 ®0'l 

116lln'<il'<il1'Ub um11 
' 

"' Vl"ffl ?I 151 ';i ill 61! 'Ll 

1'Llmill~fl11~1b'Ll'Ufl11\9l1&-1111fl?feM (0'l) (Iv) Vl~el (m) iJ1-111'U~1mn~f'U 1vfo'.J'{u'Vl'\J-l~el 
" 

ru1el-lfl11bb~-JVl~el~,r'U 1 'Uel'Uru1(9lb 'U'Ll~ru~~6llel'Ul-111 'U~1tJ 1 'Ufl1';i~1b 'Ll'Ufl1';i~-Jflci11 
'U q QJ 'U 

fl1';ibb ~-J(,)1&-11111°\Vl~-l 1 ~\ U'U1 'LJ(9)1&JVli rnrn1J6v'l 1fifl1';j bbrl~b1el'U h~n1Vl'U~ 1 'Ufl~ m~Vl';il-l 

1 "" d"" .. "' "" 0 .fl d o I 'l " "' .,j .'1 .., &Jl(>l';j1 mlv 'Llfl1!11Vl&JbV!Wu flbu'LlVl';iel&JbVl(>l'<iJ1b u'U b'V'Jel u';i~ btJ6ll'U?f151';iill~ Vl';ielb'V'Jeluel-lfl'U 
' ' ' 

bbrl~1~r'Ue)'U(>l';i1tJ~el1'<iliJbbnfl'Ll 'Ul61?1(9)1 ?l(>ll'V'J1Vl'U~ Vl~el?l(9)1~'Ll(9)1&J'LJ';j~fl116l~elelfl(9)1&J&J1(9l';i1 b (m) 
' 

Vl~el b ~ elf\11&-IJ'Ufl-l'tlel-l'U';i~ b Vll'l r:o&J'Ll(>l~b~ tJf11bb 'U~'U16/.lel-lfl ru~ fl';j';j&Jfl11iJ eJ1'U1 '<i]'LJ';j~ fl1161 fl1Vl'U~ .. 
b~m'Vl~-Jb~el-i1~ ~-J\?lel1tld 

(0'l) 'l½1&-1Vl~el1vfr.J~(,) , .. hih ~-lelelfl 61.11tJ 111~1'U Vl~elmn'Uf\';i'e)'Ufl1el-lb~elhfl'Vl~el'W~'<il1fl?t(,)1 
do 

(9)1&JVlfl1Vl'Ll~ 

(iv) b 61J(>l:'Ll~~V11&-1Vl;el 1 VI~~(,) 11wrr1 ci-i'eJeJfl 'tl1tJ 111~1'U Vl~elm n 'Ufl';iel'Uf\1eJ-i b ~el hfl 

Vl~el'W~'<il1fl?l(9)1 ';ilmr-ii-i1~run11~1b'Ll'Ufl1';j~-Jflci11bU'Ufl1161J'1fl111 

(m) ~1'U(>l';i1'<ilb~el b1f\Vl~el'W~'<il1fl?l(>ll 

(G:'.) e:r L zjm6ll1ru VlU1tJ-l1'U'tlel-Jr:o Vl~elVlU1tJ-l1'U~'Lli-i 1 'U'U';i~b Vll'llbi;'l~\?l 1-J'U';i~L Vll'l L ~ elfl1';j'LJ';i~b:lJ'U " ., .. 
f\11&-l'Urlel~J1 cJ'tlel-lbVlfl 1 'U 1ri~m 'lit 'Ufl1';i~~(>)L ~el 1 ';if\Vl;el'W~'<il1fl?l~l bbrl~A11-ii'~1tJ'11Vlr'Ufl1';j'LJ';j~L:lJ'Ll~-Jflci11 

( 
d d dd ., 

ct) L 'J'eJ-lel'UVlbflcJl'tlel-l 

Vl&-11~ ct 

fl1';il~flfl1'J~~~ ti1b6U1 li'1-Jelelfl 61.11tJ 'U1~1'U Vl~ellliil'LlmeJ'Ufl'Jel-l 

L ~el hmLr1~'W~'<il1 fl?t~1 

m~11 mm e:rru'V!U-l~elr'U1el-J fl1'JLL ~-l'Vl~elt'.rru 1 'U'eJ'Llru1(9lm~tl1~?f-lrl'<il~ L~ flfl1';j~~(,) 
'U 'lJ q Q./ 'U 

ti1L 6U1 li'1-lelelfl 61.11tJ ti1~1'Ll Vl;elm n 'Ufl';i'e)'Ufl';iel-JL''e) b';if\Vl~el'W~'<il1fl?l~l 1 VlbL~-lbU'UVl'U-l~el 1'1fo5u~ 

V111uci1-iww1n el'U1'U~'U';i~?l-lrl '<il~b~ fl~ 1b'Ll'Llfl1';j~-Jflci 11 bbi;'l~ 1 VI~ ell 1VlU-l~ 'e)r'U1el-lfl11bl ~-JV!~ el 1 'Uel'U ru1(9) 

i'Ll el1 cJU'U LL\?l1'Ll~'U';i~?l-lrl'<il~ b~ fl~ 1 L 'Ll'Ufl 11i!'U 
' 

'., 

fl1'Jlb~-lb~fl~1b 'Ll'Ufl11\9l1&J111f\Vl~-l 1 Vlb1]'U1 'U\9l1&JVliflbflill'v1 15fl1'J bbrl~ b1B'Ll1 'tl~fl1Vl'Ll~ 

1 'Llfl~f11~Vl'J1-l 

mm1 mG:'. 1'Llmru~eJ5U~iJf\'1i-i 1~fo'Uru1~ 1 Vl\?lelel1cJVlU-l~'e)r'U1el-lfl11Lb~-Jm&-1mm1 ®0) '., ' 
Vl~el 1 'Uel'Uru1(9)~1&J&Jl~';i1 ®® 1 Vl~r'UVlU-l~elr'U1el-Jfl1';ibb~-JVl~el~ru1 'Uel'Uru1(9)~-Jflci11 tJ~ fl1';je-J~~ 'U1L"U1 

q QJ \I 'U q Q.J q 

ci-Jelel fl 'tl1cJ Vl~el'U1~1'Ub ~el b ';if\Vl~el'W~'<il1fl?l~'JUUbb\?l1'U~1~rrnL~-Jf11i-ihfo'Uru1~i!'U blrl~ 1 VIV!U-l~el '., 
ru1el-J fl1'Jbb ~-JVl~el 1 Uel'Uru1~i'UmcJ~1&J~fl1Vl'U~ 1 n 'UV!U-l~elr'U';iel-J fl11bb~-l'Vl~el 1 uel'U ru1~ 
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(i;n) 1 'Llmru~:w fl7';i~ 7 b 'W'Llf1~ bb6'1~'V'J'W fl'17'Ue) tlfl7';i:Wf-17i~b~ ~'ll7~ hlvfo~f1~Vl~e:wn6'1 hl1~'W'V'J7fl~7 

1 Vl~'IJ bb6'1 ~ 1:iJ:w m~ te:i~'ll e) ~'UJl7 cl 1 mn 7~'\J1'Ll'W'IJ bb(9)1'\.J~'V'J'W fl~ 7'\.J e) cl fl7 ';i:\Jf-11 t~ b~ ~'ll7 ~ hivl e)~f) ~ 
" di V d .c:I O q d d ii I ,:::,J 

Vl';ieJ1'U'Vl 1"176'1:Wf11'V'J'V'J7 fl~7tl~'Vl?f ~ bb6'11 bb~ mru 
' 

:lJ7~';i7 @:'.@:'. 1'Llmru~~~~~~Vl~e)eJ1tJ~ H~1:wmm1 @:® (rn) b'U'U'lleJ~b~tl~7tlVl~eJb'U'Ll'lleJ~ 

~1fl~'1~Vl:lJ~eJ7tl fl7';j 1-ifo 7'Ll~7:W~f17Vl'Ll~ 11 Vl~e) 1 'Llmru~ fl7';ibfl'IJ-rfl~7 b 1'1~b 'U'Ufl7';ib~tl~(9) e)f117:lJ b~tlVl1tl 
' 

Vl~eJ'1~b'U'UB'U~';i1cJ(9) eJ?f757';iill'll'Ll Vl~eJ'1~b~ elf\ 71 ,ff~ 7tl 1 'Llfl71bfl'IJ-rfl~7 bfl'Llfl 7bb°tA~~~'lleJ~t1'Ll Vl~eJ'1~b 'U'U.f17';i~ 

bbnV11~11'1lfl11:w1fl fl11m1th 1 tJ1 -il'tb~ btl'll'UeJci1~~'Ll eJ5'1J~'1~t~ 1 V1v\'1mcJ~~Jm~cJVl~eJ~~ m1~1:wr111 

bbflfl';iill~7:lJ15fl7';i~eJ5'1J~f17Vl'U~flb~ 

1 'Llmru ~~~~~~VI~ e)e)7cJ ~ H (?)7:lJl';j';j f1VI~~ eJ7'1'll7 tl'VleJ~~ m~VI~ eJ'll7 cl b~tl15 ~ 'Ll~7:W~ e)fi'IJ~ n 7Vl'Ll~ 

1 Vl'V'J'W fl~7'Ll b ~7Vlt!7~~7 b 'W'Ll fl 71~~ fl ci 71 b~'Ll~'ll 7tlb~ b1'.1 e)Vf flfl 11-il'~ 7 cl bb6'1 ~fl 7fl 7 ';i~~ bM ell-if e)~ bb~l 

b VI~ m~ml7'Ll1'Ll?f'Vl5b'Vl71~ 1Vl~~b~'Ut1'U11 bb 'Vl'Ll 
' 

:lJ7~17 @:'.ct 1 'Ll fl ';i ill~~ eJ~'Vl 7 m cl VI~ eJ ~ ~ fl71 \?l 7:lJ f111 bb fl fl ';i ill fl'IJ ~~~~~VI~ eJ eJ 7 cl~ b 1 

\?l1:lJ:lJ7\?l';i1 @:@: Vl7fl:Wfl71 ,ff~ 1mn~~'Ll 1 VI b~7'1Je)~~~~ ~ ~Vl~e)eJ7cJ~~~flci 71:WVl'U 7~~7tlVl~eJ'll~ 1 -if b~ml7'Ll1'Ut1'U 

1 VI bbfl m~V111~?11n11ru?t'll 
' 

mm1 es'.'.) 1'Llm1tlfl'U~Vlt!7~(?)7:lJ'V'J';j~';i7'1l'UqjfY~-d 1Vl'V'l'Wfl'17'Llblil7Vl'U1~bb?f~~'IJ(,l';j'LJ';j~~7\911 
I d d .., 

\?l eJ'Uf1f16'1'Vl bfl tll'll eJ~ 
' 

'Um'U1~1il1\911'V'J'Wfl'11'Ub~7Vl'Ll7~ 1 V!b 'U'Ll b 'U\?l1:lJ bb 'IJ'IJ~ f17Vl'Ll~ 1 'Llfl~fl';i~'Vl';il~ 

mm1 @:'.ml 1tJm1tlflu~V1'Ll1~~1:w'V'J1~11'lluqiry~d 1vf'V'ltTrn1tJL'<il7Vlt!7~L'U'Ublil1'V'l'Wn-:i1tJ 

\?l1:lJ'U1~:lJ16'1fl~Vl:lJ7tleJ7qj7 

.-
e) 'Vl 5 1 ru 
' 

mm1 @:~ 1 'Llmru~eJ5'1J~:Wfl7i~ b:WeJeJflVl'Ll~~e)-r'IJ';imfl7';ibblil~Vl~e) 1 'UeJ'Llill1\?l Vl~eJ:Wf-17i~ ' ., 
b:WeJ'4 qj1\?l 1 Viti) e)e)7~Vl'Ll~~e)-r'IJ';je)~fl7';jbb ~~Vl~e) 1 'UeJ'4 qj1\?l ~'l]e)-r'IJVl'Ll~~e)-r'IJ';je)~fl7';ibblil~Vl~e)~'l]e)-r'IJ 1 'UeJ'4 qj1\?l 

Vl~e) er-r'IJVl'W~ ~e:i-r 'IJ ';ie)~ fl7';ibb lil~Vl~e) er-r'IJ 1 'IJ eJ'Llill1\?l :W~'VlfieJ'Vl 51ru b 'U'UVl'Ll~ ~e) (91 eJ'i':ti:W'Ll (,l~ fl 7 cl 1 'Ll?t 7:W~'IJ1'Ll 
'll 'lJ 'I Q.J 'I d-!I 

'W'\Jbb(9)1'U~~f'IJVl'W~~mb lil~f-11i-:i 1:iJ e)e)flVl'W-:J~e)-r'IJ';im fl7';ibb lil-:JVl~e) 1 'UeJ'Ll ill7\?l Vl~e)fl7i-:i 1:iJ e)'U ru1~ 1 Viti) e)eJ1tl 
'I Q.J 'IV '\ 

Vl'W-:l~eJf'IJ1eJ-:lfl7';ibblil-:IVl~eJ 1 '\JeJ'Uill1~ bb~l bb(9)fl';iill ' ., 
fl71ti'10tl'llel-:Jf fiill'U\?l TI VI~ fltt~fl~ ,,. ' 
:lJ7\?l';i7 @:~ erf'IJVl'W-:l~eJf'IJ1eJ-:lfl7';ibb lil~Vl~eJeYf'IJ 1 'UeJ'U ill1\?l~-:ltl fl'Wfl 1-ifVl~eJb 'W fltleJ'LlVl'W-:J~eJ 

'lJ 'll 'I QJ 'll 

,r'IJ';ieJ-:Jfl71bblil-:IVl~e:J 1 'IJB'411.J1\?l :W ~'Vlfi~'Vl51ill b tl'LlVl'W~~ e:J(9) e:if ~~J'Ll\?l~ fl7tl 1 'Ll?f7:W~'IJ1'Ll'W'IJ bb(9)1'W~b~f 'IJVl'W-:l~eJ 

bblil-:lfl7i-:J'W fl 1-ifVl~eJb 'WfltleJ'WVl'W-:l~eJ,r'IJ';ieJ-:lfl1';ibblil-:IVl~eJ 1 'Ue:J'Will1\?l Lbil bb(9) mru 
'" 



70 
., 

Vl'Ll1 ~b 

';i ·-16/l rh1 ~n'Ll b 'U rn~n 
' 

mm1 cro f111'W"111ru1e:i'Vlfi'HUm~m\9l"a1 es::~ bU'l~ll1\9l"a1 es::~ 1vf{;'ill'Ll\9l~'W"11"aru1 
' ~ 

1 Vlbb~1bi:!~"1Jl1tl 1 'LlVlnihJ1'Ll'W'Ubb~1'Ll~1~f'Uf11e:J'Vl5"aru ~1:Wb Vl\911i11 b 'U'Lll:We:J1'1'W '11"aru11 Vlbb~1bi:!~"1Jl1t11 'Ll 
' ' 

"a~ ti~ n mli1-:i n~ 11 1 vf i1 Vl'W-:J~ mb ~ -:i 1 vi'~ e:i 'Vlfi"aNV111'U n B'Llfl"a'U n 1Vl'Ll~"a~ ti~ nmi.T 'Ll 1 'LlmTffi vf 61.1 mm~t.1~b 1m 
'U' 

'W"11"aflJ1e)Vlfi'JNe) e) n 1 u1\i11:iJ bfl'LlVln~'U1'Ll'W'U bb~1'Ll~fl';i'U fl 1Vl'Ll~';i~ ti~ b 1mli1-:J n ~ 11 
' 

VllJl(il ri 

m11J{'U~~'Vl1'1 bb 'W-:J 

ll1\9l"a1 ct® e'.r{UVl'W-:J~e){'lJ';ie),:Jf11';ibb~-:J ~~'U1'Ue:J'Llill1\9l b~16tle)-:J Vl~Be'.rr11e:J'lJf)';je)-:Jb{e:ihr1 
'U 'lJ 'IQ.I 'U 

Vl~e:J'W~"11ni:1\9l'J (i)e:J-:Jf'U~~'lle:i'U1t1r111m~t1Vl1t1eJmn~"11nm"a~~\9l u1b·ih ?1-:ie:ie:in 'tl1tl u1~1'Ll 

m it 'Llfl';ie)'lJfl';je),:J Vl~e:Jn1"abb'V'J~n"a~"11c.16tle:J-:Jb ;ff e) L 'Jf1Vl~e)'W1j-"11ni:1\9l'J b1'Llbb~'1~'Wi:!"1'Ll1~11m1m~m111t1tl\.J 
'U ., 

.c::,, I ~Q../ I V ,:::I .c::,, .c::,, iii.I ,::::I V 

bn~ bb\9\ b'Vl\9\i:!mi:!tl f11';j?{,:Jfl';j11J n1"ane:J f11';j';i1tl Vl"ae:Jbn(ilb 'V-J'J1~fl11ll~~6t]e)-:J~\9le)-:J bi:!t1Vl1tl'Ll'Llbe)-:J 
'' 'U 

'Lle:Jn"11nfl11llb~tl'Vl1tl~(i)e),:J{'LJ~{;)6/le)'U\9\11Jl';j';jfo1Vf,d-:Jbb~1 ~f'UVl'W-:J~e){'lJ'Je)-:Jn1"abb~-:J e'.r{u1UB'Llill.,1\9l 
'U 'U ' 

b~16tleM Vl~m!r1"ae:J'Url"aeJ-:Jb (0 L "ar1Vl~eJ'W~"11ni\9l'J(i)eJ-:J{'U~ (;)'lJeJ'UA11-if ~1t1i-:iVl~~~vi1-:i"a16/ln1"a(l)eJ-:J{um"a~ 
'U 

~1tl"1~-:J l 'Llf11'J~~f11"ab ;ff e:i L'Jr1Vl~el'W'e}'<iJ1ni:1\9l'J n1'Jb"LJ1'li1 tH Vl~el brl~el'LltJ1tl '\.J1'U~ 'U'J"ab Vl1 Vl~e:J'tl~~ 

1°111ll b~ c.l'Vl1 t.l 1 vf mt'U ~'W?f i:!Jl 1'V'J b~ll'Vl~e:J ?! Jl1'V'lvfln~ b~ m fl 'Ui:!Jl1'V'J b~lli.T'W~l t.l 
'U 

mm1 er~ m~1'UVl~el~1b'U'Wn1"alV!iJn1'il-Ub{elL"ar1Vl~eJ'W'e}"11ni:1\9l'J~el'Urlr16'l~'WeJ'Wb'U'WbVl\91 
'U ' ' 

1 vi'bn~0111m~t1Vl1 mbn~i\91 ~1-:imt.1 Vl~Bm.J1:i1 t1 (i)eM {uel~'lJeJ'U1 tJ0111m~ t.1V11t16tl0-:iur101r;11i1-:i n~11 
' 

eJ'Wbfl(;)'<il1n m"a 16tib :ff e:i t "aAVl~eJ'W'e}"11 ni:1\9l'Ji.T'W b 1'Wbb~'<il~Wi:!"1'Lll~11\9lt111i11 -il'm11J"a~:irm~1-:i\9111J1J1m;'i1t1 
'U ~ ,, ,, ., 

.c::r. Q.J V ~ d QJ .c::,, l .c::,,Q.I o::S .c::r. .::::i. !.12.I ,:::,j Q.J 

Vl1-:J16/l1n1'J'W'Wbb6'll Vl"aelfl11llbi:! t.lVl1t.l'Ll'Llbn~ bb\91 b Vl\91 i:!~li:! t.l Vi"amn ~b 'V'J'J1~fl11ll~ ~'tlel-:J~\91 e)-:Jbi:! t.lVl1t.ltl'Llbe)-:J 
'' 'U 

ll1\9l"a1 ctro ~Vl6b~t1n·lfo-:iA1b~tJ'l,ntleJtlbn~bb~b {e:i t 'Jr1Vl~e)'W'e}"11ni:1\9l'J'Vl~e)f11';j1-il'b{el t 'Jfl 

Vl~e:J'W~'<il1 ni \9l'J m1JV11J1~d b 'U'LleJ'Ll'tl1~ mc.1 m11J bde:i-w'Ll?f 11JU'W'U Lb~ 1'Ll~ e'.r (110-:i b~ t1Vl1 t1{~-:i r1111J b~ t1V11t1 
' 'U 'U 

bb6'1~-r~1~"1~'W-:i(i)e:i-:i 1-if A 1b~t1Vl1t1 i-:id '<i)~(,)e:i-:i 1:iJ bn'W~uu-w'Ubb~1u~bn~01111Jb~t1Vl1t1eJ'Wb~0-:im'<il1m {e:i t "ar1 
'U 'U 

Vl~e:J'W~'<il1ni\911 Vl~e:i m11-il'b :ff e:i t 1A'Vl~B'W~'<il1ni\911Ju 

f;11ii f11 ';j b '<il"a'11 b~ tllll'UA 1b~ t.lVl1 tl~'W-:J ~1t.l"a~Vi11-:J e'.r~b "LJ1 l '<il ll'W11(i) 0-:i·fo ~ ~'llel'U 1 'UA1 b~ tl'Vl1 ti 
'U 

Lb6'1 ~e:rn ~Vl51~ A1 b~ c.1Vl1 t.l 1 vf m tlf111:i.J ?{~~~VltJ~e) ci"1t1n11'<il~'U"a1nn11 f11';j b '<il 1"11,!u 1:wm'<il\91 nm nu 1~ 
'U ci 'I q '\I ~ 

m\9l"a1 cres:: e'.r~(,)e:i-:i{u~~mllll1\9111 ct® V1~e:i~1\9l11 er~ ~1~i1"a~A1b~t.1V11t.11vi'bbn 
'U 

e'.r~mb~t.l'Vl1!:Jbb~1 cie:i1J:W~Vlfil~Ldmm"11rnr~ii~1t11wnTv\'11 Vlbn~r111llb~t1Vl1tl 1~ L~t.l(i) e),:J 1 'U~Vlfi1~ bd ti 
'U 'U 

n1 t.l l 'Wi:!1~U'W'U bb~1t1~\9l'W1~i1"a~r11 b~t.1Vl1 tJ bb~e'.rl i~vi51(;1b dt1i.Tt1'<il~ii~vifili;1 b d t1 bu'V'l1~~1t1~bnt1 
'U 
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Vl'W1 ~ITT! 
' 

b~:lJ ®(,()~ \?leJ'Wvi ~o fl ';i16/Jfhl~J1'Ul,Ufl~1 
' 

:lJ1\?l';i1 crcr UVl'Ururu~1'WVl:lJ1~ffiilbU'Wfl1';i61tl~1-:JVl~ffi)1fl~VlU1~bb61~fl'.l1:lJ{U~~Vl1-:m'l"l-:i .,., 

~t.J fl fl 61iJ eJ tj \?11:lJU Vl'U qJ ry~1 'WVl:lJ1 ~ 5 'W 'Ill~ eJ"ll e:J-:JUVl fl ~J\11:lJ1 ti 5 'W 

Vl:lJ1~ ®O 

UVlfl1Vl'W~ b Vl~ 

mm1 crb er~1 b 'W'W fl1';i'Vl~mrii'Vlif 1~'1Jnu~ fl1';im~~1N'W'\ll~e) 1il'IJ D'\J~ \?l 1:lJVlU1~~ 
'\J 'll °d.J 'll d.-1 

o 1!:61 .1 d ( ., b .,., 1 '"" ., d fl1Vl'W~ 1 btlu';i~fl11"\Vle)eJfl\?11:lJ:lJ1\?l';i1 b ct) \?le:J-:J';i~11-:J Vl~u';itl :lJbfltl'\ll1'\ll:lJ'WU1Vl 

:lJ1\?l';i1 &ITT! m~ him 1 Vlf;1e)tlfl1Vl~e) 1il?!-:if\'1-i1bb~-:J l,e)fl?l1';i 'lleJ:lJ61 '\lli;) rni1'W Vl~eJ1\?1111~ 1 
'll 'll ,;Cl 'I 

d c:i O dJ .::9 d Q.J !V !I def Q.J .::9 cf ( ) 

\?11:lJVlfl ill~f)';i';j:lJ fl1';j':lJf11?1-:Jm:lJ:lJ1\?l';i1 ®Cs: '\ll';ie)Vl'W'W fl-:J1'W I, ~1'\ll'W1Vl:lJVltl-:J?lm ';itlfl\?l 1:lJ:lJ1\?l ';i1 Cs:® Cs'.'. 

\?le)-:J';i~11-:J 1 Vl~'<il1flfl 1il bfl'WVl'l1-:i1,~e)'W Vl~e:iufu1ilbn'W'Vli1-:i'Vld'WU1Vl Vl~e:iJ-:i~h~-:i'IJ{u 
' 

:lJ1\?l';i1 er~ m~~1N'Wfl';i~'Vl1fl1';i\?11:lJ:lJ1\?l';i1 (9)\;) ((9)) ~e)-:J';i~11-:JbVl~'<il1flfl~-:Jbb~Vlflb~e)'W 
'1 ' 

~-:i?iuu bb61~U{U~-:Jbb~Vl1Vlritiu1Vl~-:J'Vli1-:J~1'WU1Vl 

f;l 1 fl1 ';i fl ';i~'Vl 1 \?l1:lJ1 ';i';i rrn'l1-:i b 'U 'Wb 'Ill \?11Vitiflfl615'W (1-:J bbfl fl11:lJ \?11 ti er fl';i~ 'V11 \?l eJ-:J 1~11-:J b Vl ~ 
' ' '1 

'<il1flfl\?161eJ~:Ui\?l Vl~eJ'<il1flfl~-:Jbb~Vl1U~-:i~?iuu bb61~'1Jfu~-:Jbb~Vl1bb?l'WU1Vl(1-:J?{e)-:Ji1'WU1Vl 
' ' 

f;11fl1';ifl';i~'Vl1\?11:lJ1';i';ifl'\ll~-:J b 'U'Wb'Vl\?11 Vltlflf161~'WfUeJ'Wm1t1?11Vl?I er m~'V11\?le)-:J';i~11-:J 1 'Vl~'<il1fl fl 
'I , 'I.I 'I 

iX-:ibb~Vl~-:JU~-:Ji1UU bb61~'1JfuiX-:ibb~'\ll~-:Jbb?l'WU1Vl~-:JVl~-:J~1'WU1'Vl 

m\?111 ctg; m~~1!l'Wfl1~'\111m';i\?11:w:w1m1 (9)\;) <~) \?le:i-:i1~11-:i1V1~'<ii1flflhhn'W?11:wu 
'1 ' 

'\ll~eJUfU 1llbfl'W?l1:!Jbb?l'UUTV1 Vl~eJvY-:J'<il1J-:iufu 

:lJ1\?l';i1 bo f;11fl1';ifl';i~'Vl1fl11:lJ~~\?11:lJ:lJ1\?l';i1 er~ 1';i';ifl'\ll~-:J Vl~e):lJ1\?l';i1 (tg; bU'Ufl1';ifl';i~'Vl1 

b~tlU';i~:lJ1Vl erm~'Vl1\?leJ-:JW11-:J 1 'Vl~'<il1fl fl hlbfl'U'Vl'l1-:iu Vl~e:i'IJfu 1llbfl'UVl'l1-:Jbb?l'UU1Vl Vl~mf-:i'<ilT~-:J'IJfu 
'1 ' 

J1 fl1';im~'Vl1m:w1';i1fl'Vl'l1-:i bum Vl\?l 1 vttlflfl61~'Ui1-:i bbnm1:wmt1 e'.f m~V11\?le:i-:i1~11-:i 1 vi~'<ii7flfl 
, 'I 'll 'I 

1ilbn'U~uu Vl~e:iufu 1il1,n'UVl~-:i~1tiu1vi Vl~e:iJ-:i'<il1J-:iufu 

J1m1m~'Vl1m:w111r1Vl~-:i b U'Ub Vl\?11 vttlflfl615'Ufuer'U\?l';i1t.J?l7Vl?I e'.f m~'Vl1\?l eJ-:J';i~11-:i 1 'Vl~'<il1flfl 
'I 'I 'll 'I 

1llbfl'U?l1:lJU Vl~8'1Jfu1ilbn'U?l1:lJbb?l'UU1Vl Vl~aJ-:i'<i11J-:iufu 

:JJ1\?l';i1 \u(9) f\'1m';iflW'Vl1fl11:w~~\?11:wmm1 er~ 1';i';if1Vl~-:i Vl~8:JJ1\?l';i1 &g; 1~m~'Vl1 

1~t1ilf111:wil-:i'Vlmm vle:i6llb ~ru'Vl~e:i'U-:ir1u~e1?1101';iru6/J'W Vl'W1t1-:i1'U"l!e:i-:if ~ -r~u1611 'Vlt1 -r~u161~1-:iu';i~ 1, 'Vll"f 
'I '\J ,v c;(,9 c:U ~ 

'\ll~e)e)-:Jfl fl1';i';i~'\ll11-:J'U';i~I, Vll"f 1Vlfl';i~'Vl1Vl~811Jfl';i~'V11fl1';il~e)'U~~fl81 Vlbfl~fl11:lJ l,~tl'\ll1tl8~1-:J{1tlbb ';j-:J 

Vl~a b ~ e:i ?1{1-:i r111:w~'U'lh'U 1~ t11 vi' 1,n ~ fl 11:w'Vl11 ~ fl ~1 ~ e:i ?17151 ';i ru6/J'U \?l e:i-:i 1 ~11-:i 1 vi~tl 1~Vl11:U1 \?l 

'<il1flfl\?161eJ~:U1\?l '\ll~eJ'<il1flfliX-:Jbb~~U~-:J~~UU bb61~'Uft1iX-:Jbb~~bb?l'UU1Vl(1-:J?l8-:J~1'UU1'Vl 
' ' 

mm1 b~ m~~1N'U:lJ1\?l';i1 @)ITT! \?18-:J';i~11-:JbVl~'<il1flflWbfl'U?l8-:JU Vl~e:itlfutilbn'U?leJ-:Jbb?l'UU1Vl 
'1 ' 

'\ll~eJJ-:J'<il1'~-:J'UfU 
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'\ll'U1 Iv~ 

116/Jf1'-ll'<\11'UbUn'l.'}1 
' 

m~11 bbO e'.fi,~1,.J~~ th.-v1 ?l-:ie:ie:in 'IJ1t.J 'l11v-l1'U Vl~e:ii111l'Ur11e:iur11e1-:ib~e1br1 mh1~ ® 
" ' 

1~t.1~1!l'U'\ll~e) 1:ih.J5u&1~1jjm~11 ½Jo (9\e)-:}1~11-:i 1 Vl'l.'ftl{u 1&-lbn'U-IX1'\lld'UU1Vl 

jj1m1 10~ e'.fi,~1,.J~~ 'l11b-v1 ?l-:ie:ie1n 'IJ1t.J 'l11v-l1'U Vl~e:ii111l'Ur11eJUA1e:i-:ib~e:ibA n~jj~ Iv 
" ' 

'\ll~eJ~'l.'1'<\11ni~'J n~jj~ ® L~t.11&-1bbi-:J(,)eJe)6U~ib~v'IJeJ{U'Vl1.J-:J~eJfu1mn11bblil-:J~1jjjj1~11 ®® 111A'\ll~-:J 
' 

(9)e)-:}1~11-:J L Vl'l.'1'11fl n 1&-1bf1'U?IB-:Jtl '\ll~eJtJfu 1&-l bf1'U?fe)-:Jbb?f'UU1Vl '\ll~eJvY-:i-;JT~-:JtJ{u 

' "" 

' 
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