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SENGUNTHAR ARTS AND SCIENCE COLLEGE !
{AfMilinted 10 Periyor University, Salem and Approved by AICTE, Mew Delhi)
An IS0 2005 Certified Institution
Recopnised under section 200 and 12(B) of the UGC Act [9506
Aocredited by MAAL
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From

Heoad, Department of Biochemistry,
Scngunthar Arts and Sclence College,
Tiruchengode,

To
The Principal,

sengunthar Arts and Scicnce College,
Tiruchenzode.

Respected Sir
Sub: Requesting permission for conducting bridge course Reg.
This is bring to your kind notice that we have planned to conducting Bridge course o our
first year Biochemistry students at Biochemistry Laboratory and Flm-::‘rl?mmr:r class room.
Please accept our request and permil us to conduct the programme from 27 10L2021 1o
08.11.2021.
Thanking you

Y ours sinccw

Maece: Tiruchengode W

Date: 2641042021 ,?a;
P

PRINCIPAL
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SENGUNTHAR ARTS AND SCIENCE COLLEGE
(AfMliated to Perivar Linjversity, Salem and Approved by AICTE, Mew Delhi) .
A TS0 O0FL 2005 Certified Institution i B
Recagnised under section 2(1) and 1 2(A) of the LUGC Act 1956 s el RS IAD
Accredited by NAAC
Tiruchengode — 637 205, Namakkal t., Tamilbnadu

DATE:26.10.2021

DEPARTMENT OF BIOCHEMISTRY
CIRCULAR

It is hereby informed that our Biochemistry department is going 1o conduct the Bridge
course programme. All first year Biochemistry department students participaie to this
programme from 271002021 o 08,1 1.202].

Copy to

1) Department Notice board
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SENGUNTHAR ARTS AND SCIENCE COLLEGE
|affiliated to Periyar University, Salem and Approved by AICTE, New Dedhi)
AN 150 9001:2015 Certified Institution
Recopnised under section 2{f} and 128} of the UGC At 1956 ¥ BEO] RECTRTERER
fecreditad by BAAT
Tirychengode — 637 205, Mam akkal dt., Tamilmadu

Since 19591

DEPARTMENT OF BIOCHEMISTY
BRIDGE COURSE TIME TABLE (2021-2022)

DATLES W
HOUR I I I v

GENERAL LABORATORY SAFETY ALLIED :
27.10.2021 RULES (PSK) (NED ENG(PD)

28.10.2021 M{ﬂ‘rf_,l‘:]'“ ENG(MA) | INSTRUMENT HANDLING (IM & KK)

29.10.2021 “‘E;‘;&I"‘ ENG(PD) | BASIC REAGENT PREPARATION (NH)

MAIOR MAJOR ALLIED MAJOR
1.11.2021 D ENG(PD) (PEK) (NH) M)
MAJOR ALLIED MAJOR ALLIED
2.11.2021 it ENG({PD) TES8) (FSK) P
Fa\2-Ra Al LIED MAJOR MAJOR MAJOR
1 NH) | OM) ENLGER) (KK) o) |

PRIN Pﬁll_.
PRINCIPA
UNTHAR ARTS AND SCIENGE COLLEGE
SENG o . ENGODE - 637 205,




SENGUNTHAR ARTS AND SCIENCE COLLEGE
{Afilisted to Periyar University, Salem and Approved by AICTE, New Drethi}
Ay 150 D001:2015 Certified [nstitnslion
Recognised under section 200 and 12(H) of the UGT Act |56
Aceredited by HAAC
Tirechengode — 637 205, Namakkal dt., Tamilnadu

L PR T LU

THMENT OF HE iy
I1.5¢ BICHT 15T

BRI URSE LAR 21-

Duration: 30 Hours

UMIT I: Basies of Biochemisiry
Fundamental concepts of Carbohydrates, Aminsacids, Lipids, Vitamins and Minesals.

UNIT I1; Toeols of Bipghemistey
Understand basic principles behind Microscopes, Chromatography
Techniques,Centrifugation, Spectroscopy Radisisotopes n biclogy
LUNIT 11z Clinical Biochemistry
Gain knowledge about Collection, processing and fransport of clinical specimens.

LMIT 1%: Allied Chemistry
Periodic Table, Atomic Orbitals, Various functional groups in Organic Chemistry

UNIT V: Communication Skills
Introduce to yvourself, introduwce yourself 1o a stranger, introducing someone else, Saying

plense, thank you and soery.

Felerences:
1. Lehinger’s Priciples of Biochemistry (2000) Melson, David 1. And Cox M.M.
Macmillan/worth, NY.
-B785-2%2F 1.pdf

Web Resources: httpa/li nk_springer.com/content/pd [bfinda3 AGTE-14419

L
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SENGUNTHAR ARTS AND SCIENCE COLLEGE

i

3 % . F ’ [ T
(A MTioted b Periyar University, Salem and Approved by AICTE, Mew Delhi) A@
Som ESO0 B0 2000 5 Certilied lnatitulinn 1....| lu'
Recogmised wnder section 200 amd 1200 ) of the UGE At 1553 i

sinRRRE,
Accredied by NAAC i
Timuchengode — 637 205, Mamakkal dt,, Tamilnado

DEPARTMENT OF BIOCHEMISTIVY

BRIDGE COURSE FEEDBACK FORM

Student nwme F ) Tourn Yooy Date : at“ E'l f
. . Class -
Frogramme name EF‘"-%E P = P SCB\oon cwee
1. How well did you achicve this learning goal in this course?
-aTniremely well

s Very well
= Slightly well
s Mot well at all

2, How uselul to you was this course?
woExtremely useful
s Very useful
o Slightly useful
& Dot useful an all
3. How much did you learn from this course?
=" Apreal deal
A o
e A moderate amount
& A little
4, How organized was this course?
wExcellent
s Ciood
#  [Fair
s Poor

5 Owverall, how would you deseribe the quality of the instruction in this course?

Excellcnt
s Ciood
= [air
e [Poor

Would you like Lo provide any other comments about this course? Q‘“ Y

STUDENT SIGHNATURE



SENGUNTHAR ARTS AND SCIENCE COLLEGE 1 ALEANE |
LATTlated to Periyar University, Salem amd Approved by AICTE, New Delhiy 3

Am S0 9002005 Certified Instilution i
Recognised wivler section 2(F) and 12(R) of ihe UGC Act 1956 [BsCICTN. S
Moceredited by MAAC
Tiielengobe - 637 0%, Mamakkal i, Tamiliada

DEPARTMENT OF BIOCHEMISTRY

BRIDGE COURSE FEEDBACK FORM

Student name b 465 Smmmnmﬁﬁ" Date : &_‘1‘1.-\.\.1.".
Programme name BRITGE covese 2t & A sy £ o iy,
I. How well did you achieve this learning goal in this course?

(o Extremely well

= ery well
& Slightly well
Mot well at all

2. How useful to you was this course?
s Extremely useful
ery useful
= Slightly useful
= Mot useful at all

3. How much did vou leam from this course?
s Agreat deal

A ot
* A moderate amount
e A little

4, How organized was this course?

=  Excellent
(@ Good

& Fnir

= [Poor

5 . Owerall, how would you describe the quality of the instruction in this course?

(L Excellent

« Ciood
* Fair
= Poor
Would you like to provide any other comments about this course? VEgy yalfL

45 chwﬂbfnm&a ;
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SENGUNTHAR AR'TS AND SCIENCE COLLEGE o |
CAMEHaed 1 Periyne University, Salen and Approved by AICTE, New Delhi) -
At IS0 D001:2001 8 Certified lnstiition b )
Recopnized noder seetbon 200 nnsd 12(0) of the UGC Acl 1956 ey b
Accrediied by MAAC
Tlruehengode - 637 208, Munakkol e, “Tamilnaci
DEPARTMENT OF BIOCHEMISTRY
BRIDGE COURSE FEEDBACK FORM
Studdent name : 3 Mmﬂgm 2 Duate - Q‘Irla_nal
Progranme nime S RI2imes  Copus Class ) w.g Ty s e¥f g 1T

1. How well did you achieve this learning goal in this course?
Extremely well
= Very well
s Slightly well
s Mot well ot oll

3, How uselil o you was this course?
Extremely usclul
= Wery uselul
+  Slightly uselul
+ Mot uselil at ol
3. How npch did you lear Trom this course?
Agreat deal
Aot
w A anosderie amou
PR T

-

. I.Iu.u:xyuyl.nimll wiis this course?

IExcellent
e Ciowod
o Fuir
e P

5 . Oweradl, how would you describe the quality of the instruction in this course?
s Axcellent

{__'H't'l.'llij
&« Foir
& [|Poor

would you like 1o provide any ather comments about this Lﬂ-Lll'F-':':'_l_ulE“l_‘ﬂﬂ__

5. Sourdlr®e

STUDENT SIGNATURE
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Care and Safe Handling of Laboratory Glassware
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Care and Sagp § laridling od Labsiafoay Glaviisgpe
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GLASS: THE INVISIBLE MATE RIAL

From the 16th conmry i today, chemical researchors have wsed
glass comtaimers for 5 very hasic reasomn; the glass container is
transparent, dmost invisible and s 4 congcnrs ang reactions
within it are cleasly visible, Bug becawse chemisis myme HE TS
cond and mix chemicsl substanees, atdinary glass is s ace.
quate for laboratory work, A chemigiry labaratory requires
special heat and chemically resistane mlass,

Cilass has also played 4 critics role in the life sciences slarting
with the lenses that made (e first microscopes possible in gl

For % years, Coming has developed special glasses for yss
in both chemieal 2nd life stience faboratorie: FYREN®,
FYRENFLUS®, VYCOR®, and Corning® glassware are the
result: produces desigmed o meet researchers® specifications
and expectations.

PYREX glassware is made from Thpe 1, Class A low exmansion

borasilicate glass thar is jdeql for mass labaratory applicarions,

The glass compenirion gves FYREX products special Progertics:

v Excepe for borties, jars or other itemns with heavy walls,

glassware can be hested direcely on hor plates o

above Bunsen burners with low rigk of thermal breakage
because i1s thermal expansion is very low.

* FYREX glassware resises chemical amack. Tr reaces amnly
with hydrofluoric or phospharic acid or 3 strang, hor slkals.
Cawution: glass will he ehemically atracked hy hydrofluncic
acid, phasphoric acid, and strang hat alkalis. [v should never
L used to contain or process thess ma resials.

* PYREX glasswarc has very low exmractables and s ideal for
storing culrure medis and other life scienee applications

» PYREX glassware is designed for maximum miehanicg|
srength.

Carning Disposaldn Glass
Cowirslips affer uitra-flat glass
i several thicknesses e glve
oplimal viewing with high-
powened micrascope objsctives,

PYREX VISTA plassware affers a
Tald range of economacal products
frosm heakess Lo pipets and i
easily recopnized by il blue prad-
wattons and novel maiking spat,

Lare and Safa Handling of Labaraory Glasswang

¥ PYREX glassware cames in a witle variety of labeesbery
sliagess, sizes ape rleproes of acourscy — 3 design v meet
w¥ery eaperimicnial meed,

While we fec] PYREX laboratory glassware is the best all-
purpose glassware for mose labwacoey applications, you may
resjuire the advantages of ather special ghasses for certain
scientiffe applieations:

¥ PYREXPLUS plassware is PYREX laboratory ghassware with
tnudgh iransparent plastic vinyl coating 1o redusce scracching
and el concain spills shoulil the glass vessel hreak.

» VYCOR glassware is 96% silics glass. Tr oue-performs
PYREX glassware in termms of very high service temperznares,
aml thermal shock resistance.

* PYREX Low Actindc glassware is PYREX glass thai hos
had a light filtering red stain fused w it 5o 1t will protect
ultraviolet-sensitive maresials,

b PYREX VISTA™ glasswsre is an economical oac n for the
cuitomer who is willing 1o forgo the premium E::IL:EH af
PYREX products. Manufacrured to Coming PYREX
standards and price comperitive with comparable proshucts,
PY¥REX VISTA glassware offcrs 2 full range af produces from
beakers va pipets and is easily recopnized by its blue gradua-
tioms and novel marking spot.

» Corning Diisposable glassware offers the convenicnce of high
quality dispossble culture mabes and microscope slides, cover-
ilips and sterile pipers, eliminating the need for cleaning.

Disposal is easier and safer with disposable ghassware

In selecting your glassware, srdy the variows oypes available
from Corning. See if one particular design or glass appears o
fit your specfic requirements, While the Hass composicon is
impormant, you should also be concerned with the shape which
ikeally fits your needs — somthing Corning has spent years
researching. Emphasis on small deratls has 1 de Corning
glossware the most widely accepied in the woarld,

The fallowing pages coneain information on the technical
properties of varons ghisses, suggestions on the proper e
and care of this glassware, and 2 glossary of plass temminology,

When it comes Lo use at wiry PYREXPLUS® glassware has @

i b e the
high temperatures, vWoOR® tough plastic coating
Rlassware outperfarms all aiflshle and FFREX plass om the
ather ghass formulations. inside for ingregsed safety and

reduced breakage.

i
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GLASS TECHNICAL DATA

Corning™ prosluces are made from differeng plggs it
which are sold vnler 5 varicty of hrangd L-m-mfi‘I'[-I.:n;jHF::IIIE:.ll-lu?:-.;lgﬂl
information sumisarizes aome of the propertics of these #lasses.

FYREX™ Glassware

Memt PYREX Blassware i made from Code Mo, 740 PYREY
borosilicats glass, the mest widlely knevwn of Corning’s family
of low cxpansion “Type 1, Clags A borosilicate glasses (AST M
43y Seandard Specrficntion for Glasser i Earboratory Appardsg).
It commes closese 1o bwimg the ideal ghass for moass labaraory
applications. It will withstand nearly sf temgicransres used in
ivara| la'laqn:nr}- wse. Tr is highly resisrant oo chemical atrack,
Ty low o Micient of expansion allows it 10 be mensficmred
with relatively heavy walls giving it methanical strength, while
rataining ressomalile heae reslstance. it is the besz plass avail-
ahle fior laburmary wse {Tables | « F andl 43,

Table 1. Chevwical Composition of PYREX Code rao Glass

Crmttaprsitiem Approsimare Percenr

Sk, it
1,0, 130
Nyt I
ﬂ'.rul B . 2.3
MisceHanesms Trages (k1

PYREXPLUS® Glassware

This axtra durabile glassware is mode from Code Mo, 7790
PYREX Iserosilican: glasswire which has leen comed with 2
toagh, Irnl1H|url:nl plastic vingl, The coating, whech is applicd
v the outsarde of the vessel, helps prevent exterior sarfaoe
ahirasion, I afso helps minimize the lass of con vnes anel
teelps ennmin glass frapments if the glass vessel i broken,

PYREX Low Actinic Glassware

This glassware is penerally mede from Code N 7746 glass
with a red stain fired invo the emerior surfice. FYREN Low
Actinke glassware was originally devilomed for waork i ik
vitarmin feld, buc ic los found gther wses in appications with
chumivals sensitive to light in the 200 1o 500 nanncter range.

VYCOR® Glassware

This glassware is e from Code Mo, 7913 glass and has see-
wral exveptional progperiies. Sinee it is 065 dilica, i is simitar oo
Fuseel qusartz in its thermal properties. I may be s at ch
higher winmperatures than Code Mo 7740 borerslicare glass and
will withstand considerably more thermal slhocks. Heing of a
very simple composinon, only five elements, it is used for very
eritigsl analyrcal work

Table z. Chemical Compasition af VYEOR Code 793y Glass

Compnstinn Appraximace Peecent
EI'D; i 4
By, 30
ALD, 0.3
Miscellanesas Traces .1

Thermal Properties

Tabile 3 compares the thermal properties of Code Mas, 7740
and 7913 glxiges, “The strain point represents the extreme
upper limit of serviceabiliny for anncaled glass. Except for
Code No. 793 glass, the pesctical masismom service EEAnp-
orature will always be below this point.

Tabli 3. Relathve Thermal Properties

PYREX WYCOR

Mo, 7740 Glass P, TR Cxlase

Cocfficient of Expansion 125 x 107 75 x 107
U= MK o ™ cmfemd o
Anncaling Poine S0 MG
Serakn Proipr S0 Rt
Enﬁ'n:qi_nE Paisni i 15302

Ad a general rule, the coefficient of expanston indicares the
therial shoek resistance of the ghass, The lower the BRI,

the greater is the resismnee of the glaie o mdden femperamee
changes,

The snnvaling paint is the temperstire, at the wpper end of
the anncaling range, at which the intesnal stress is reduced to
o eommercially geceprable value over o period of time Tin an
annealing aperation, the glass is slowly cooled from above dhe
anncaling point 1o somewhnc below the stein poine.

The softening point is the emperanire st which 2 smsll diasmerer
fiber of the glass will elangate under it own wenght.

Chemical Durability

The resiszance to accsck of different glasses by varicus chemicals
may vary depending vo o grear extent wpon temperanire and
pH valsis, The best way o determine which glass is minsy
satisfrcrory 14 by sinndltaneous westing. Table 4 Eives some
represenmarive: figures for the glasses,

Table 4. Relative Chemical Crueralviliy-

5% NalH % HO
PYREXN Glags Mo, 7744 5.0 0,005
1."|'E|:Ji?l: Lrlass Mo, 7913 4,11 0,020

"Welght Loss mgfom” {a) in 24 howrs ar 95°C AN lilBigraims of pla
remored per on’ warfice arc oposed e reagene)

The coating on PYREXPLUS Fhissware is designed to vesis
leakage resubing from a brief chemical exposure that might
oeeur il the vessel is broken, Prolonged andfor repeated chem-
il exposure of the cozting 0 aldehydes, kevones, chloring ed
solvents and concentraced scids should be avoided.



SUGGESTIONS FOR SAFE USE OF
PYREX® GLASSWARE

PYREX glasswara las proven insell e he vl mil relinlde
alairingg avee S0 yeurs nl'1|-|:||'|m|1L'IiI|H 1Ee 1n il Iu'lnnnqqrrg,r LIFi=
eoapiigent, The T%REX nome is sssocioted wirtls Tigh qquality,
eowrosue anel thernally resbsun lborstory glassware
hivimaglsinm the woarld,

{ fn|-||.||||uﬁ |rr||I|L1|.'I:5. ard ||5-uu|.|;||.|.-|:| wniil J'-|1:|.:|u||.'=ql with :.;-1[1;[5;- in
wwivul, ot bk wery ionpiormant o remenylser vhar iose glasswane
i are |||.-r:ig||1.-|l lisr speoclic applications, e sure ami
Elﬂ'-'l.' e vl piece of glassware foe gy e el hae in mid,
Lising Lilmwniory gilassware for applicanions omher than chase ic
was designed for con b dangeros,

Latls safiey ds one af the innst critical enneers aof any lals, Ti
ek ismpwove lals saley, Carning has eompiled (hese common
Sedlac mjggestinns convernbig de safe wie of gl 2l st
Infrwire

Safely Using Chemicals

When warking witly volatile nsterlols, remembier that leas
eanses ekpaEision, 3l eonlincment of cxpansion resislis in
eEpiliasiun, MRemendser alsu a b wxists even g
exturil et iy won apglied,

Ehas i v sl Fiee saeiel weith waner Bnsddde o wylisaber, "1 he hea
Iremen ihe resctiom cun lurarabe alie Dase of thie vessel Isiissini o wl
b eldckeess ool s Liase sl ihe seal,

Perehlovie el is especially dangeeos beeanse i exalanley

i contnel with ovganie materials, Th ge ase prevelilarie awiel
avtninl weisilin hemeles or Gubles, Keep perchlioeie aeid bonles
fin glass or eocarnic ways Tuaving criongl voluane g ledid ol ohe:
aecial jnn eane the Dewile breaks, Always wear proseetive clotling
slien ik lidag it pereliloric oo,

Celnss will b chemically ancked Ly hydroflueeic acid, e
[hemgalingie weial wial atvasigy bum allealis, sor i slioalld never e
Il'i'll kik |:'“III'|I.:Ii|| (AT EF] [N ||.||_-|;|_- ||'|:|':':'|'.t-'l|1.

."'|.|l.\-'J|:|-‘n fhiesdi i niaesile o 2ol Dot les with wialer hefnre
i, L iew puin che stopper o the coniminer gage wlere
sOpen e alhe Ty o i cvaslace winde aehl residoe.

Muareniry is highly saoxle, Speciod eare 38 seeded whien 1|i,'j_|:i|'|F
with seronry, Fvem o soll s of imrcury i she b
o oalvaswer con grdsan thie poigng arisugdiers, Muercory mogicio
in i"-lll-lll-l.l1i1-'l'. il i e ey lllll“:r' T :|:||;|l!_ri',||-|1|_|.. with a
il ol merals is well known, Afier an aceident invalving
necreniey, tha aren should be cleanail carefully unnil dere aee o
pleddmales wevmmining. € heck with your local salsay offiee for
asabsanee, Al pmen iy cambainers shoalod be well labeled and
kepr iy closed,

PR MOV pasie chemdeils lor alensificaion. Smell chemicals
only when wecessary and only Ty waling o sl apsount of
FigHel porwaeil ilae LILRETS

Boever Ll o e cpenele with maierisl oter ihan dhat specifiel
'!h‘ thia Lilael, 1 ilacl all contmineis laefore I‘_|||i||._|_|:l IJ‘I!'\.|1IILL' il
phie caansrenes dl vnlaliclod caomeaiisers gy, Al Temeles and

Care and Safe Handling of Libocstary Slaswsare

Fer cver go years PYREX, glass has pravided ressarchers with high
fuality, cosroskon and Ehermally resistant Inbaratory glassware.

voneiners holding chumicals shall be acoarately and clearly
labseled, Whenever passilile, hazards and NECCSAry [recaitons
shiall alsi be included on dhe label,

Alvays work in 0 well-venulated ares, When working with
chlorine, hydrogen sullide, carbon manoxide, hiydrogen
cyanise and orher very tosic substances, always use o protective
mask ar perform tese ceperiments under 3 firmne hoad i g
well-ventilated ares, Cryogenie liguids should be stored amd
hanalled in well-ventilaced nreas to prevent excessive buildup

of g concentration. These should never be used in eloged
civviromamental clambers

Safely Handling Glassware

Thandle glassware carcfully. Hlold beakers, bowdes and Masles
by the sides and botwoms rather than by the tops. The rims

of heakers or necks of hordes and Aasks iy break if used as
lifving putnts. e cspecially careful with multiple neck Tasks,

Mever drink from a bheaker. A standard besker or oter Ja bo-
ratory vusicl wsed specifically for drinking is a persanal health
hazard in the laborutory, Use stisposable or reeyelable cups.
Maver drink fram any standard laboramory produce o avedd
any possibility of personal injury or health hazard,

Avold over tightening clamps. T avoid breakage while clamp-
iny glassware, use coated damps to prevent glasi-v-moral
contact, nnd de not use exectsive force o tighten clamps.

MNeek champs should nor be wsed as sole support for vessals
lorger cham SO0 ml.




care and Safe Handling of Laborafory Ghasuvamre

Heatlng and Cooling

Abweays wntch cvaporation work "'!"“"'Il'- A vexsel, Tentesd alter
evaporation has alresdy pocurred, vy erack, :

Do mat put bt glassware on cold or wer surfaces, or ol
giaeswsre on ot surfaces, Te nang Tweak winh sl LebIIerAL e
change. Although PYREX® and VY CORS proiduices can enke
exremie temperatures, always wse cawtion.

Do net bosac yjamr: that 1% eeched, eracked, ehippsed, nickel,
or sratched. 1o is more prone w bresk,

Cilasswars with lhi::l:k walls, such o hosebes anad jars, showld ne
be heaved over o direct I'Ill:_:n-r: or coanparabde hear souree. 1%
suggest the use of our 167 VYCOR hmnersion beater,

Do not hear glassware directly on eleceric| heating elements.
Excessive stress will be induced in the slass, and this con resule
in brealage,

Do not look dovwn inte any vessel being heated, A reaction
might canse the contents o be eected

Be sume 10 check laboravory or product instrocrion manuals
when worldng with heat sources.

Coal all alassware slowly 1o prevent breakage, unless you are
wang VYCOR glassware which ean go from high hent o ice
water with no dainage.

'I-:'F'? £XIra care when removing glassware, especially borrles,
from ulira-low TEpeTrature freezers (-1 1 =RA0PC) o [ire-
vEnC chermal shock and cracking. For bess ressls ipneslinnely
rinse the engre bottle under cold running warer undl thawinag
begins, Mever place bortles directly from the freezer inte warm
water haths,

Bunsen Burners

Adjust Bunsen burners to e 8 lerge soft fame. T will heac
slowly but slso more uniforinly. Uniform hearing is & criveal
factor For some chemical Tesctions,

Adjust the ring stand or clamp holding the glassware so thac
the flame touches the glass below che liepuid lewel. Heating
above the liquid level docs nothing to promote even heating
o the sofution and could cavse thermal shock and brenkage
of the vessel. A ceramic-centered wire mavze in the rmog will
diffuge dhe Isrner Raine oo ]:ll*ihl."l':|c INOTE &VEn |1u-:||:_

Fotate test tubes oo avoud overhenmng one particular area.
Uniform heatng may be eritical to your experiment,

Hear all liguids slowly. Fast heatng may cause nnping,
which in turn may couse the solution to splater,

Hat Plates

There are several types of hot plates. Some are heated elee-
trically, some are warer-heated. They may have a ceramie or
metal top. You should consult your hot plare produsee manual
before wsang a hot plate for the firs tme.

Oin hot plates the endre wp surface heas and then renains
warin For soane dme after you have rurned the hot plare off.
Be carchul with any hot plate thac has recenty been wseid

When using electrically heated
Bt plates bie sire i clweck

the wirkingg nanl the commecine
ap few wear. [F sigms of wear
appsear, hiwve te plug andfor
wire I."'L'FILI:'L'L'II i|r|||'||.'|:|i|nr|,:I::|;',
Ihs nine vze the lo plare vinil
i e requiredl, A frayed wire or
damaped plog can cawss o
severe elecories] shasek

Alveays vse a hot plate larger
thiany the lttome of the wessel
Licing hented.

Carning effers digital hot plates
that can also skir and cortral the
termperature of the solution
C-uu'ni.ngﬁ' 1Jigi||::1l Haor Plates shierineg in the vessel

leve o PYROCERAM® top

made of 3 ghass-commic mnre-

rial that resists chomical amack, is wany o elean, and provides
wven hane. The cop of e hot plate overhangs the body o keep
scutions from spilling into the body of the unit. Tr also nems a
|1:'||:-|.: velbow wlien heated above 4007F

Corning PYROCERAM hot plates should not be used to heat

micil vessels,

They ure not explosion proof smd showld not be used o heat
ar sar wolatile o Hammable matedals. Do nog use them in the
viciniry of wolatile or fanmobde marerials.

Thl-l-'k walled Elassware, sich as jars, bocekes, eylinders and
filter Masks, should never be heated on hot plaves.

Autoclaving

Aumoclaves are widely used o sterilize srumenes, ghsoware and
plasticware, solutions and isedia az well as o deconmminate
hinlairical wastes, Becavse of the L1|'|}'5i|_*-.:|'| hazards |:|.-.|::. hiear,
steam nnd pressure) sssociated with autoclaves, exora care st
b taken o ensure their safe wse. Each awroctave lis unigue
characteristics and opevating reguirenents Beview and under-
stand the owoners monusl before vsing any auseclave for the
first sirne and as nesded thereafter. Also follow all of your
insttution's safcoy regularions for autoclaving.

Corning vecommends the following safiety pracrices when
avraclaving laboratory glassware:

b Mever autockive items contnning corvosives (e acids, bases,
anak |:||:|_'-11_|'||}, sqslvents o vedneiles (o i ethanal, imethanol,
cliloraform) or radinactive materials,

v Use only boroslicate gassware, such as FYREX glass, which
ean better withsensl the soresses of suroclave temperatures
sl pressurcs,

¢ Load the autoclave properly os per the manufacoarer
recoaninenidations,

# Tndlividual h’l:‘liw.'um |1ir_'1:u\. shiowlel e '|'||:|n'_*1.'|:| wiitliim a Tieut
resisgant plasuic o el tay on e shelf or rack snd never
placed dhivectly om the putoclave botoan o Hoor,

¥ Cheal any plastic caps, mbing oe ather itemns to ensure they
can be safely surocloviad with the glassware,

boAdd 14 o 12 inel of wager to the tray so the glassware will
It 1sore mrn:nt!r'.




L

Fill glassware onlv half fiull wigh Tig
e aceount the valwme of bieqamiat
ek contaning 11 ol Fiaguid
than fonar 500 3n1, 0

s 10 he spprilized. Take:
1 be awtnelaved, A 31
takies ety Tesnvgree vy sperilizg
askz cach convaining 250 gl of Tigguik,

liquid Blled containes vo Tecarn] the high

; : ENcEr o
reached. Then check i Feading after the gy
hnished, if ::Iu: FEpeTatre is too bow then the Fun tiee wall
need 10 be increased or the volime will need 1o e reduoet,

Large heavy glassware, such as 31, ot barger spinmer lasks
and 5L or larger bottles and carboys, should huve 4 smal|
anount of distlled water placed inside ther
Steamy when they are being sterilized 2P inan auiockive,
To prevent botiles from shattering during Pressurization, the
caps of containers with liquids must be folly lonseed bvefiare
boacing. Abways use the slow exhanse or liquid cool cvele after
amociving liguids o prevent liquid boil over which can
result in loss of contents.

Never autoclave 3 sealed cobtziner of liquids 35 this iy
result in an explosion of super-hesyed taguial during the epcle
or when the container is opened

Wear hear-resistant gloves when opening the sutoclove doar
after a cyele. Ar g i, when removing irems from an
atoclave, o rabher apron, rabber sleeve procecrors and hea-
resisant gloves chould be worp,

Wit 5 snures before resnoving dry glassware from che auto-
clave, and wair 10 o 20 minures for glassware containing lig-
wids, The larger che valome of liepuidl the longer vou should
wait. Liguids ressoved 1o saon may heal and overdlow il
vessel, burming the operasor,

Wperamire
oclave ey is

DO MOT tighren caps on viessels inunedingely afrer sppo-
claving as the vacuum resilting from the eonling of the steam
i the vesed will suress the gloss and prssibly cnnse the Boley
ter break, This is especially ingesmant on Iorger vuessels,

Ty aveid thermal shock do nos Hace boe, lguid Gile) boedes
ennter geslel, wer or imetal surfaces, 1t is safer w e Licig il
coitaiming hor lguids cool Before g e

Mixing and Stirring
Use: a pubiber policeman on ginss or metal st rring rekls, or
wae Tiellon™ rods to prevent serarching the inside of o vessel

Drer mow onnin sl farie scio witl water inside 5 eylinder, The
bent From el reserion can break the base of the vessel

e cnreful using large seir bars toomie sedurions o hugh speed
imesiabe ghin wall glass vessels such as volinmetric Qesks, I e
avir b dlecougles wiile sterring iCenn shoteer the vessel,

Using Stopeocks

Giluss stopeocks on buress and separatoey funnels should be
Ihricared frmpu:nﬂ],l toe prEcsent sticking. 1F one decs stick,
o stopesck plug removar, a-.-.-:ilahlu_r.-u.n lubigeawy supgdy
hioaeses, shald be vsed o remee e

Care snd Sl Handling of Lakarstney Glassars

j“_'-":r s o Iibsricant are cennenenby nsed on standard per
inines:

12} Hyidrocarlsom stopeock yrease is the most widely used
It ean b casily rermved by mast labesramney solvents,
inchading ace

() Becaune hydrocarbon gresse is so ety removable, silicone
sAopeock grease is aften peeferred for lrgher iEmperatuTe or
high vacuum applications. Tt can he remnoved readily wing
chlotinated solvens,

Corning offers three types of e ncks:
FYREX" All Glass Stopeocks

General purpose PYREX glass stopcocks with T symbal are
manufacored with 1:10 rapers and fnjshes 35 specified in
ASTH E-6775. They lature interchangesble solid glss pluss,
They can Funetion safely ar vacuwms down o 10F tor {Fremry
of mereury) with minimal leakage.

FYREX all-glass slopcocks sheald

Botafla®™ in-line stepoock e be
b= bubsiabed to provent skicking,

el 2t varumims. down ta 107 toar
and riequine no lubrication.

PYREX Glass Bodied Stopcocks with Teflan Plugs

These general purpose soopoacks ane mackal with th £ svanbaol
and manufacoured with 135 tapers and finishes. as specified by
ASTTNL Becanse no lubricant is necded, ehey are wdeal for
applications where greate contamination is Eacror,

Rotaflo Stopoocks

Eocafle high performance stopeocks can be wsed sinder VAT
canlitions ringsny fromm genseal purpose o high vaeau
applicasions, *Tvese stopeocks ane idisl for apphications whare
ventkamination is & Betor, they do wor reyuite grese, anly
'TFE amd bovesilicate gliss come in conter witl ligpuiaks or
gases. The Rovallo suopeock is sl o function =afely 51
vacwues down to LI poer (o of mereury) with idniel
leakagre. They can be wsed ar tempersmires vy from
-20°CH to 20070 and aswelavesd o 20 LTI T e vl

loining and Separating Ground Joints and Stopoocks

When ghissware with stepeocks, growod joints or ghass or
polyiner stoppers are not in wse for 30 eaended period of dime,
it is best oo take thesw apart to prevent sticking. Remaove the
greast froan the joint, Teflon swoppers and stopencks shionld be
Inouened slightly. For easy stawnge and neuse, put a strip of thin
pper berween ground jodnt surfaes,




£

.|| i and Safe Hlll-d"“.a. ol l-‘lhﬂl‘:‘lll}'ﬂ}l Glﬂ-’ll'ﬁ.hf

s Fﬂlllll“t i anicks, gl :
free it. Inmu:'r.li.': e podie by n ﬂlﬂr;.': “mlnil::l::l:"; I':-:ci::lsl:‘l:hl.ﬁ'nll].l
carbiomared II-'[I'I.IIJII (anadlah, Vi il Tag able 1o, won thi ¥ el

linyai -
surfuces. Wi, e syl hid pen

i AEES are wWep
VErET} reniowe 1g it

ri'ﬂluwlug o

with top water, Wipe Wy
wall of the outer joint Ly e Ating it far ]
% 1o Boeteu l:'""ml'jh“"— (Be sure that S0% of (e itingr

srfaee i wer hefore MECTRIE 1T foing dn e M. ]h_.:.:"m

Fram the flame and, tking e 1o protegr
; it | =
gers, gently toise the g menihers apare, T}En:hu;.-]mt::t":l:?::

apart, repeat the procedure, Meyer wise Foree wp i ok
by this methed, RN

Do mot szore alkaline solytions
Nasks; they iy srick.

W reconmiend npplying &

StoIn el pwgr

i glass steppeved bogles and

light coar of stopeack o ke
grease completely around che Pt part of the jaine, Use omly

a small mmount snd avaid greaging thar pary of the foing which
comtacts the inner part of che Apparatug,

Three types of tubrican are canvinnn

- by used on sriclard taper
joinies:

() Hydrocarbon grease is the mos wiclely usel. Te can be easily
remmoved by most laboracoey salvents, including acetone,

(bh Becawse hydrocurlon greise is so casily remenalile, silicone
grease is often preferred for highor remperanmre or high
e applicatons, Te ean be removed veadily with

cchlofinated solvens,

(=) Far long-tenm reflux oF extraction renctions, s walcr-saluble,

orgamc-insoluble grese, such s ghyeerin, is suicible, Warer
will wash ofT ghycerin.

Using Rubber Stoppers

Always ry w use rbber stoppers diae fie approsimatcly halfosy
it the vessel upening buing sealed (Tabi .

Wt both tubing and stopper with ghycerin or water when
trying to insert glass tubing into a rubber spper or Nexibde
plastic tabing. Contion: ALWAYS prrestecy hamds with  toaeel
or leather ploves when cutting or inserting ghass miling. Flokd
elbows close to the body 1o Timit woveneat when lnsdlipg
tubing. Always pull racher than push on the plass tubing when
prosilile,

Fire polish rough ends of glass mhing Lefore inserting inw
Aexilde nabing or theaugls a stapper. 17 ic becones i prssilale
to remove & thermomeser rom o mbber stopper, i is boes

w eue away the stopper sather thon o Halk Ireaking the
thermenmerer,

Vacuum Applications

All plass containers used in vacuum woirk or which are wsder
vacumm mist e sceurely and adequately aped or shiclded
o restrain fying grlass in the event of an ineplesion or odser
acciclent, Always wear salery glasies, pogples, or o face shicld,

Mever use plasoware that is ciched, erscked, chipped, nickel, ur
seratched. It is more prone 1o break, cspecial ly vnder v
apgications or if Tiestesl, MNever usi glass containers e wsenum
applications that have been repaired.

S | T

s st st rrnard FPYREX® plass serew cap stoweage beantles bsper
than 2L with bottle top vacumnm filiees o foar any arher vacuum

applications. Mever ie siisare glass or plastic storage batles of
iy Save wich Dhawtle wopownenm filvers o for any aither vacuwm
applicatione. Mever uee amy houle under Positve pressine,

Mawer use nn Erdenmeyer flask under vacunm a5 3 filtering
Mask. !‘illtrihg Aasks are manufacwured with eora chick walls i
withstand vacmm applicarions. Corning recommends s

PYREXPLUS® coated filtering flasks for an exra margin of
saley,

Mok all PYREX desiceators are designed for vacwsm applica-
tians. Vacwum rated desiceators are only ratedd 0o ope atmos-
phere of vacuwm. Mever hest a vacuum desiceror. MNeves ATy
oF move 3 desicearor while it is under vacaum.

Bromene af vawiations f comnditioes, Corning sannet gurrenree iy
glwetmre against breabage inder Vgt or presitre. Adequare
frrecintion srld e fiken to poratecs peramnel elsdragr cch wordk.

Table g. Eplecting Ruliher Stoppers fal mearwements dre in mm)

Stopper Diameter Im aprmings with
Size (U15) Top DBomom Lengsh O I, I. D
{HM 127 B2 21 Wwl2 82wl
4o 15 10 25 [2to 15 10m 13
i 17 11 25 6wl  13wili
1 i 14 25 19 o 20 15 :I.'-J'."_
2 i) 16 23 Mol 16t 1ES
3 24 IE 23 w4 18wl

A 6 0 15 5036 201023
1 i F 5 e 21 tu!i\_
5l4 1] 2 25 1829 X5 ka 26
i 2 2 25 M3 w27
il 14 2 25 Mwit 27w3ils
7. 37 i 25 I5wiB  30to 34
5 i 13 25 wH w7
9 A5 ¥ 25 w45 T4l
10 50 4 25 w30 T
1k 53 45 5 Wetoil 457
1" 56 45 5 §2tw 56 4Brwils
1% &1 50 15 $Tembl  Slemse
12 &4 i4 25 6264 54050
13 [i1] :TI'E 15 4 1o GE 58 o A3
14 w75 14 Bt 90 75 a8
15 13 EE 9 O o 1000 B3I g O

SUGGESTIONS FOR SAFE USE OF
PYREXPLUS GLASSWARE

PYREXPLUS glassware is eonted with a toogh, rransparent
plastic vinyl, “The coating, which ts applied o the outside of
thie vessel, hilps prevent srerior surface abrasion. It albso helps
maninize the loss of eontenes and helps contain glass Fogments
if the yluss vessel is broken,
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pEbckk i B bewe wbenills

T:‘:;" v e vt care off
;:_..; pendint ikl st e
yaonlint ke ol will promiide
g win 4 maber laboravy
el

§ oot plave PYREXPLAUIN®
ehasmnare over Jdirect hear ox
gt

b T o e oo ey bueae
above | HPC (230FF),

¥ Do vt amteckave abuwe
[ o e o i 10

B T e ST e
PYBREXNPLLYS glassware o
remyenatures alanne B0,

1+ Dot pefrigerane below 20000 (1719,

b Dl vevnewoe che protective voating, Phas g e w vesicl on
which the coating & handened, darkeneal or otherdoe doneel

B Db ot e PYREXELLUS plassosive (o store havandisis
cheamioals below sooin teopevabare,

¢ Dl met alloss proslonged or vepeaned exposure of e conting
o stpoan ks o osslvpiags,

* P oot vise o vesse ] ones e gliss i bvoken, laonedingely
et the conenes of 3 broken vessel v e apqaroved
casttiner and preoperly dispose of e legken vessol.

v Do ot incineraie broken or disewrd e veoels, Plice sn
propes dispoeal conpakners

Proper care awd landling of PYREXPLUS glassware or auy
lalvusare wall Hrl:ull:.' meiwase ies e amd iocrease the saleey of
yOE u'ﬂr"l.'prr. M= I'n.lllqm'illg 31|.1:p1~5i|ixu|x will l|-|:||L yarL gL
the mmosr fron uner PYREXPLLUS lussare,

PYRERPLUS sopanatony fumivels
have o protechboe PVC coutlig
foa betker plnnmﬁ ansl bt
gty L]y,

Exposure to Heat

PFYREXTLUS glassane s doesdgoes] oo swalistaind il iesoper-
ampres associated with steann sievilizoac Hlowever, icshoalil
miae b placsl over divset Beat o anopes e, Pradongesl
exposanre b0 dry heat slnove B vy obso canse dlae conting s
becomse biriede aond lhu:’l:lr_l.' roabisee tlye vl e of e vomsel,
A Do appeacanee of hardeaing oo che wougl eosting =« sigm
tlear the coarinar hos becoone bristle aocd shaskd L dsconlal
The wpper vemperstuee o for PYEEXPLUS glasware is
I (330FF), PYREXTPLUS ghysswore dwmll oor be expursed
o elovatod sempaueacaee inod visman greater thon 5 Dl
(E2T i) meercury.

Exposure to Cold

PYREXPLUS plasswsre shoolid mon e exposes] io tesnpermre
beclonw <2010 {=H ') Brveenedy low eenperaiees iy vesull in
the: ﬂ.thl-l:ilﬂg |:H.'I-'Illlllill1g ivshtkd, |':-.'|||-l.|:1||:|1_' Bep Leapipeniuires Dty
rowminh REIEpernne (2340 ar A van wewperorily reshiaee the
alailiey of the costing w eontain it contenis i te vessel iy
broken.

Cires dradd St | Loy dfengy of o alwst by Silasweimm

Exposire to Chemieals

The cokitlig) o I'YREXP0, LIS plasware i ilusigriead 1o revisr
I;l'lll-'llf'.l-' restilibng fronn n briel chemieal evposire that oeighs
e b wliae vessel b4 lirgileen, ["rnfuum.:'d anilfier n.-[.u:.uﬂF chenn:
ieal expimnre of the ewitiiig v alilelapeles, ke, elslirimiel
aolvewts poul caspscesitrmied aelels sliowilil e geobaled,

Expeoiiire fon LilErowlolet

Peolomyeed siilfor popeaned exposire of the PYREXPTUS
plasswire contiige e direer sunlighn o aleavinler searees
Lanely s saervibivaion Tnps) is sor reeommmensded

Exposure Lo Microwave

VIREX1PLUS plassware is eompletedy microwave safe.

| Qowwvevir, a5 with uny mierowave verel, L sore there 1% il Bisanl
weater o el wierowave alsorhiog seterinl) in e mecro-
weuve o Adsoy be s ol capes and elosures are Inescped,

Expunguire Lo Winum
EYRERTLNS eiminalers
Beave slemmistrurad e albslicy
Wik vasinlakn !l_'|||;.|. !'mp;l ks
Lijiai I||.|.I4'r-:ih|| HE sl L
prernninre, §dnly the 2500 ml, o
. sevewe cupy rogimel sia g
stilis wiscl e Glhoe Basks are
rennmenabod foe use ninds
v apeplivasions, by kegp-
ings witl safc lalwgatoey pitac-
e, abwoys use o sluey shichil
arvniapl vensely winder epanive
i,

FYREXPLLS panted hepey wall
flier flaakes are ldeal for

wiciam asplatiom,

Autoclaving

PFYRIEENTLIS !!]nu;mln- enn Lig s l,.-.-cl.hlll:,.' sterilizel r-,.-|n,::|||.-|[|:|.-
& L ilale ) |.|:-:iu_!5 ]ilanieh W ‘I|'.|" 4!:.-'.'|..- sterilizncioim whech svnlves
wi v o Doy vaemon ess thiaon § nclies By,

Talele 6, Recamnpetoled Cpoles for PYREXPLLS Glassware In
Aritominded Anlfoclnves
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e vecismmminbud seciliension ol deying empendure, Vessgls
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vt v el dlee chinge thag afe pockes will form beiween
i glass sl the eoadog,



E-H"ﬂ gafe Handling of I.ahumtnry Glassvware

the eoating appear clouded due sq 4
nphy lex dry overnight at room tem

{10°C (230°F).

Labeling and Marking

Ulse water-based mackers for emporary marking or labeli

; g or labeling of
the PYREXFLUS® glassware coating. Solvent-hased nlarl:g's,
dyes and stains cannot Be removed from the coating,

Mote: A slight *plasic™ odor may be detected when handlin
PYREXPLUS glassware, This is due 1o addirives in the phmg:ir:
coating which are responsible for its superior performanece.

The ador is normal and will not affect the inertness of the
ingide borosilicate glass surface.

isolved moismre,
perature or b[‘ieﬂ:,r h;_-m; 0

SUGGESTIONS FOR SAFE USE OF
FRITTED GLASSWARE

Corning’s line of fomed
PYREX® plassware encoms-
pasaed aimerous applications
inchuling vacoam flress,
thimhdes far Soahler solvent
cxtraciion, amd Gooch ora-
cilales andd Buchier fimmsls
for cullacting pn:n:tpif-.'l.m-;.
Fricued gas washing hottles
ara ol o saturate a liguid
wiith a specific pes b can
also be wsed oo sarmrare e
0y gas mixtwres with warer
to better mainezin bigh homa-
divy bevels in cell culoare
inculkirois

Gas washing bottles with fritted
digcd mre & wery ofleclive wy

ta humidify carban diaide-aie
magtures for mealngaining high
hrmadity in gasied el eullune
Inulbators.

Selecting Fritted Glassware

There ore five different porosities of PYREX frimed glassware
win that precipitates varying in siee can be filered ar maximum
specd with no saenbes of retention, Porosity i3 conerollcd in
vmabfactwre amd discs arg indwadually tested and graded ino
these classifications, The exmra coarse and coarse porosities are
bl gaxweard the wasimoem poore deameter 28 st The mednom
amd fine are hedd coveard choe miniomam pore didmssier as Liaoed
(Table 7% The I'nnrm:il.'}' fer the pore diameer nf the fleer iz
determined in the same manner a5 specified in ASTN E-128,

Tabie 7. Fritted Glossware Perosities

Muxinnn Pore Digwieter and Pronreability of Bigid Parous Filrers
Jor Laberatary Use. Also, where the sze ui’ﬂuﬁ‘iic permits, 1§ i5

marked with the ASTM designation followed by the poee range
s shown in the column Moeminal Maximum Pare Size,

The “whiteness” of variows fritted products may vary slightly
from piece to piece due to minor color variations in the barch
mix, This eolor vartation does not affect product Aleracon
performance nor is it frit contaminacion.

Proper Care of Fritted Glassware
Cleaning

A new frivted filter should be washed by suction with hot
hydrochloric acid and then onsed with waer before icis PIET
This mweamment will remove loose parocles of foreign matter
sich as dust. Tt is advisable to clean all FYREX friteed Filiers a8
apeom 25 possible after use. This will prolong their life.

M:tn:,r Fln_-.l.'i.piun.'s can be remowed from the ller surfnoe sm-
ply by rinsing from che reverse side with water under pressrs
not exceeding 15 1vsg. in. Drawing water through the flwer
from the reverse side with a wennn pamp is also cffective,
Some precipitates tend to clog the pores of o frived floer

amd may reguire special dlesning solutions Gable ),

Tabie 8. Recommended Cleaning Solutions for
PYREX Fritted Glasswore

Marorial
F'.-u;t:.- ||.1:|I|.'l'i2||r.|_

Cloaning Selagsom
Carhon errschloride
1ot concentratesd |:|e111'|r|1l.'. sofution, or hot

concensrated salforic acid plis a few drops
o solivm B potassinm nitrte,

Olejianie maner

Albusieen Hast ammonia or hot hydrachioric acidl
'!:_.'lu.l_.l.l'\.: Tl rvixed :Il.'il.l; [I-.!-:I:u e 1 [Hu;]
Cispper ar

Mot hydrochloric scid ples poomssiion
Tron Crxides chlarane
Mecoury Hesilue
Silver Chluride Armmanta ar solinm hyposal fie
Miscese Ee 0% MalI T, followed by cleaning solution
Aluminous and 2% hydrofluarnie acid followed Ty sencen-
Silweous Residues  craved sulluric seicl pins: amsdipeedy wach

disrill=d warer nllowed by a fow mL of

acetons, Repear rinsing unnl all races of
acid are removed,

I'Ii:l‘l nriric I:Il:iil

{.:I!?lhlg Barminal Madimem
Frawriasiry Abbreviation Faore Size {am} FPrincipal Uses
Extra Croarse EC 170 - 126 Filtmoon of very coarse materiale. Gas dispersion, gas wiashing, exiracior
beds, support of other flter marerials
Cloarss L 40 - &0 Fileration of cosrse materials, Gas dispersion, mas washing, gas absorption.
. Mercury filtration, Faractien appararis,
Aletlim g 115 Fileeation of erystalline precipitates. Extraction spparatus, Remroval of
) ) “Aoaters” from disdliled waree.
Fine F 4-55 Fileration of fine precipitates. Mereury valve, Estracison apparams.
Lilirz-Fine UF 04 -4 Filtration of Bacreria. (Nur recoenmensled for sterile fleeringe.) =2




Operating Pressures

Fritted glassware is designed pritiari]

or for gas Now gt celatively low Pressares, IF vaed

work, the MAXIATUM differential on thi disc shogll ooy
10 pouneds per square inch. Cave sheld 1 stk

prepaning sample salutions w % taken when

g avaid o Tovee '
at is present, the low e may he r;rmlﬁ;:lji:ﬁ?;md

Thermal Limitations

The resistance o thermal shoe i i

that of solid PYREXNS qtasiﬂ?r:.?lfﬁ_:rﬁfnﬁ“? I]5 i
sheuld not be subjected to excessive [unqmﬁn1r‘:ih#:;ﬂv;iu
direce ill.'unr:. Dry Fritted erecibles at room B EALEE ﬁ::r be
placed i a drying oven aperating at 150°C. Friteed plassware
iy be safely heaved in 3 furnace w 500°C withour il effect
provided that the cyde of heating and eooling i& gradual. .

¥ Bor encwinn Blration

SUGGESTIONS FOR SAFE USE OF
VOLUMETRIC GLASSWARE

The sccurscy of volumetrie glassware depemls on the precision
used in calibrating ir, vsing the correct oype of product, bandbing
the glassware propecly and ensudng the glssware is clean.

Calibration of volumetric glassware is usnally done at 20°C,
amdl the plassware should be used at approsinsccy this cem-
peruture. Refrigerated liquids shounld be allowed to comie 1o
rooim rempersture before messuring then,

Mever apply heat directly w anpry glassware used for volu-
metric measucements, Such plassware should be dried ot
temperanimes of no mare than B07C o 90°C.

Be careful using large st bars 1o mix solutions at figh speed
inside thin wall volumetric Masks. TF the stir bar decooples
while stirring it can shatter the vessel.

Types of Velumetric Glassware

v Serialized/Certfied Aasks are calibrared vo Class A spect-
fications, Each Aask is individually serialized and furnished
with a Certificate of Identification aml Capacity, traceable
ter IS T standards, mesranteeing it calibraton,

p VERIFIED Chass A flasks are mannfactored using a process
thnt validares the measurement of cach individual Mlask's
capacity per ASTM E-542 during production, guaranteeing
comformance to Class A specifications cailled our in ASTM
E-284, Ench Mask is labeled with “VERIFTED™ and has o lot
mumber enabling you o access o Certificate of Analysis wich
lat specific data regarding beth measurements snd methods,

¢ Clazs A Masks are manufacowred o colerances established
by ASTM E-fif For volumetrie ware, A5 T 15-542 for cali-
bratica ol volumerric ware and ASTM E-288 for veduserric
flasks. Tltilizes the same tolernnees as Cerified owd Verihed
Masks, bur are nor individually certified or veritied. Lot spe-
cific certificares of comphiance are availalde buc COnfEn no
lot specific dara,

3 Clase B flasks are Emnun"‘_:.-' calilimted o rwice the molemnee
of Class A Flasks,

Care and S3fe Handen g of Lakamatony Glassware
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Ench tlask is lateled with

=yERIFIED™ and a lot number.
With this informakion yow can
access a Cestificate af Anzlyiss

with lat specific data regarding
both messuraments and methods.

Carning® 546 sories VERIFED
volumetiic Nasks are guasanteed
e et Class A wolumetric tolers
A on every single Mask.

& Other Types: There are also some specifications For other
calilirate glassware, set by various Federal Bureaus or pro-
fessinnal societies. Tolernnees for these and references
the specification are found in Coming’s labosaory catalog
under individual produce descriptions.

Calibrated Glassware Markings

Lines on graduated ware mey be acid erched, wheel sngraved,
ahrasive Blasted, enameled, or permanently smined into the
class, Eached or engraves likes are tlELl:'l“].' cofored Ty fired-in
ernmels. The width of the lines shoutd not exceed 0.4 mm for
subslivicled ware or 006 man fos single line ware.

In acddivion ro the lines, volumerric ghssware shonld be mackoed
with its capacity, the temperamre at which it should be used and
whether the piece was calibraged T, " comitzin,” or T, "o
deliver™ the stated volume, TC menns thar the ware is calibraced
s tleat the meack incdicotes the volume held in che contamer,
T teans the mark indicarss the amount of aic-free disslled
warer at 20°C thar is deliveraed wlien iv s poured o,

Mumbers indicating vobone o certain lines are placed imnmedi=
atehe above the line, Major calibradons on bures, pipes, and
cylinders neacly encirele the body; intermediace lings go cwo-
thirds around and minor lines at least half woy. Volumetrie Rask
mnrkings (MBSt cover at lease D of the neck circamference,

Reading Volumetric Glassware

ASTM E 542 detnilis the method of ceading the menisons as
follows: Far sl apparstog calilivared by this procedure, tha
reading or setving i vnde on the lowese poing of the meniscus.
In order ghat the lowest point iy be observed, it is necessary
to place o shade of some dark material inediarely below the
meniseus, which renders the profile of the meniscus dark and
chearly visible against o light background, A convenient device
for this parpose is a collar-shaped section of thick black rublber
i'-li-"il'llj. UL AL AL O sidbe and of sech size 0f ta \'-'|-=$|_'l the
tulse firmly, Alternatvely, black paper may be used.

Corning laboravory peoduces are catibrated in sccordance with
clanse 7.3.2.1 of ASTM E 342 which states; "The position of
the lowest poine of the menisous with reference w the gradua-

4§




Lare and Safe Hamdlag of Laboratory Gladiwiire

s Hime fa hovizomally gigent o the pline of the upper edge
of te graaluation line. The position of the menisens is olamino
Iy hnving the eye i the same plane of the upper edge of the
graduagion kine”

SUGGESTIONS FOR CLEANING AND
STORING GLASSWARE

Ciood lalwrstory rechniue
elermaauls clean glam'.rn:ru,
hecaise the st earofully
exceiti picce of work may
MWD am erfoiseons reseln 0
dfirLy glasswars is wsedd, In all
instances, plusswsre st be
phpsteally eleass i winst be
chemically cleass; sl i sy
wasay, ir st lae srerile, Al
glwsweare innst e sbsofimnely

Clrzn plasveare |5 orifical for both

gronse=fres, 1 e salese eriteri-

o of clesiiliness i imetfeirim ehemlcal ol Bigleglial spplicae-

wol by 4ol thie surinee by dlin- ong, althsough the cibtaria lar
tleanlimess may ke deflerem.

Ul waier, iy is wsgrezinlly
inpaporvang i glassware wsed
_rrlr RLLLSE S T LY U il -h|'|i|:|lnlil|".. Carease anil onlior covigini-
llllti“]{ ezt ials will Jarcvinl LTS H|uh- Crviiae |:l;1.|||||ri|l_|,: ETTRTE ] r|1|:l
wetteil. “Tliis i e will alier che voluie of gesidie allicaiag tn
1l3ie wiillls ddl 1l p;'luu-; crintaidier @il s @) Tees dhie dolmme ol
liquidd measared or deiversd, Funtbermre, i pipes aml b,
e psvmdseies will i st nsl ancd e evreeee slsnnenes v
ot D e, Tl parcsence of soall aomsanes of i ivie, g
alw nlver the sicivises.

Safety Considerations

Eye prasteciivm and henvy diny diperesisant aml chismically s
ant ghoves ahoslid T ssed when washing glasware. Dependbig
it e letergenes ansd 1.'h.'.||1|.u|; solugsims Dt wsed am apron
st Fiovome Bivsoned amny ol bie eeqquinad, Alnays check with v
Safery CHlice belors wsing comstic washing saliions,

Cleaning PYREX® Glassware

Whsh g:|-1-"'~*~'l-'-':lr|; ] l|t||1'k|:|' i '|5-ca--.u|.||-r. alier siss, e longer i 15
left unwasled dee larder i will be o clean. 100 dhoeoneh clean-
ing is nor possibie immediarcly, disssseslibe the glisaare sl
put it to soak in water. This is espeeially mmporrane for sponmd
|.'.|4:\5- l-llll.'ll.'rrl:’.'_\- aail stnjipers. If !1|:Ix'~.'||..,llc 1s st cleameed iaiim -
adimtely, v sy beeome iempossilile w remove e residee, Do
il cverboaid sinks, dishwashers, o stking Iins, Kulibee sink
anl cosenter mats can help redwes the chanee of breskage and
resultant injury

Mt pew glassware s slightly alkaline in rescesun, For gare-
casion chemical pests, new glassware should be soaked several
hesitrs 1 aced warer (o 1% sedution of Inpabrochlare or nitic
seid) before washing.

Glassware Cleaners

When washing glasswary, suap, detergent, or cleaning powder
{with or withaur an alirasive) may be used. Cleaners for wlass-

HL

i | winoae®, Lux® Tide® and Fab®.
\;::::v:al::'d;;ﬂﬁﬁ#:n}‘gur glassware that is excepticnally
dirty, o cleanimg povder with a very mild nbrasive sction, such
45 BaanAmi®, will give more sadsfactory reslis. The abeasive
shaulil not seravch the glass.

Dhuring the washing, all parts of the glasware should b thor-

bbed with a brush, This means that a full dex of
fneu“:fulfsmm; be ill.rui|u.'|.||¢: brushes 1o fit large and small west

subes, burees, fnnels, praheates anid \'ﬂ_ri.-l.'l'uE sizes of Masks and
batrles. Brushes with wooden or plastic handles are recom-
mended 35 they will noe seratch or abrode the glass surface.
Memar driven revolving brushes are valuable when a large.
mipmber of tubes or bottles are processed. Do not use cleaning
larushes that are so worn that the hresh spine hits the glass.
Sericas seraiches may resuli Serarched glhasd i5 nome proae (o
break during experimens. Any ek in the 'I-I-Tl-il-:'-lu'tﬂ surfoce
of glassware is o porendal breaking poing, especially when the
picce i3 heered or wed inovacianem applications. Do nor allow
acid 1o coneg jate congact with d pieos of mlassaare biefore the
detergent (or soaph i thoroughly renwoved, 1f this happens, 4
filan of grewss iy be fomnel,

Other Cleaning Methods

b The ledlowing methods can cavse serions 1|-'.ll'l-1=lg'l! {=}
Ll pEs, BN ulu,':lllwm‘u,::-:. shin amal !I.1I'IE5 anid shaoald l:ll'ﬂ].'

b wvnleriaken by peerge craimaed in dhede progeer use and fully
enpuprpes] with laey duoy slip resisrant anad chemically resistant
glives, eye protection, labe cout, apron oml, when appropriane,

1 haroe B,

It phassweare Deeomes onduly clovidend o divey or contains cosga-
idaged arrganbe anatier, 5t be cdesnsed with 1nore agrrressive
sl pstenmally dosgeros cleaning seditions often using con-
centrated aricds or lasgs, Spocial types of precipitates may
feijuiie renmal wieth rteic neid, arju n,'.gin nr Fm'ning qubfurie
acnl These are very cormosive substances aind dsould e ased
unly wlica cegpiired, Chiremnie acd, commercially available as
Chrcanerge™, dissalveed in concenurne:d sulfuring acid is also

a very puwerlul elemer, Tlowever, the use of Chromerge or
tithier clivssniaie-hased clesning solurions is wer recommended
i pany research lloratomes because the chromdwm jons see
gl weoe b the eovironment il [HHE D SEVETE Waste .:|iﬁp.:;q.-
zl preebibenn, even in sl spantities, In addiwion, the chromiom
present in Chronserge is considered o e a potent human car-
i, A saler alternative is the wie of NeChromix, contain-
ing bivdrogen peroside, which is also made up in sullfuric scid
While soll very cxustic, it does por contain any toxic chramim,
PMease follow the manufactrers dircetion for wse of dis proshuce,

When Mol heapsix solution is used the olassware may be rimsed
with the deaning solutian ar it miay bie filled with it and ablowed
tu s, The leageeh of tiene it is allowed o stand depends on

the anvoune of contminarion on the glassware, Relatively clean
slessware imnay require only & few mintes of cxposure; i dibris
v present, such as hlood clos, iy be neccssary o leg the

glassware stand all night, Due 1o the intense corrosive action of
the MoChromax solution, it is goeod practice o place the stock
basttle, 25 wiell ac the ghassware heing treated, in Ma glass pans
tar prms meade From plastic polymes dewermaned o be compatihle
with the concentration of Nehromix you are using. Exira care



mst be eaken m be sure all eaustic cleaning salwrions arg
disposed of properly,

Removing Grease

Grease is bese remeved by boiling in 2 wesk salution of sodium
carbonare. Acctone or any ather fat solvent may I usod,
Strong alkalis should noc be wsed. Silicone ERease is mas easkly
removed by soaking the stopeack plug or barred fae 2 howrs in
warm decahydronophthalens, Grease con alse be removed from
ground joints by wiping with 3 paper towel soakel in scemnne
e other spproprinte sobvent. Ute a fame hood to minimize
expsere o the fismes

Dirain and rinse degrensed glassware with scerone or use Euaniing
sulfurse acid for 30 minutes. Be sure to rinse off all of the
I'.‘I-unning rents,

Rinslng

It is imperstive that oll soap, desergents and odhes cloaning
(fuids be removed fromy glassware before wse, This is es secially
impartant with the detergenis, shght traces aof whicls will incer-
fure with serolagic and cefl euliere applications

Afver cleaning, vings the glassears with TEming T walyr,
When vest tubes, praduares, Masks and similar soneiners ore
rinsed with tap water, sl she water t cosy it sl over
them [or a shoer tieme, then parelp Bl each pécee with waier,
thoraughly shake and empey at least six ties, Vipers and
burets are besse v by onenching a pricce of ciliber ko o
the faucer and then artaching the delivery el of the pipes o
Burgts to a hose, allowing the water v rum thrasgle chesns, TF
the tap water is very hard, it s best s ron i through a deion-
imer or reverse oifvosis system before using, '

Ment rinse the glssware ina lege bath of high ity or dEHs-
tilled water, Then do a Gl individual vinse of cuch iem wich
high puricy water. To conserve water, use 3 five gallon boktle
43 4 ruserviEn, Store ivon o shell nesr yoier dlen-up arca.

Claaning Plpets

Plaee ppets, gps dovn, 6 -:.'_'.-||r|-|ln:r o 1l jur af warer insic-
dinnely afier e, D naw dirap thess it the jar, sines this sy
Lreak or chip the tips and remder the pipess tades for sconrare
measaramnes, A pad of comon o Sl:ugq wisdd a1 the g i
the jar will hilp oo prevent breaking of che tips. The certain that
the water bevel i high enoagl w immwrse the greger jrertion
or all of esch piper, A s convenient e, the prigusts may then
b deained ansd ploced in g eplimler ar jor of dissolvel deier-
genc or, iF eveeprionally dicty, in s jar of chiromic scid cleaning
satution. After sooking lor sevoral hours, or avernight, drain
the pipees and run map wacer ovee and shreoegh thsem wil all
troces of dire are eeimoved. Sonk chie pipes o disilled warer
For ar best 1 howr, Bemave from the sdessilled warer, dose, dey
the cueside with 4 eloth, shake the warer out and ilry.

In laborasarics where a large sumber of pipers are acd daily,
i 18 ComveniEnT o R am ausnana e F'J:"L't washer, Sonw of
these, naids of meial, ore guite clabiorone aned o be connecons|
dirvetly by pernanent Fxmres vt hor and cold waner sup-
plics. Cihess, snch as those macde with polyathylome, are less
chilwrare and con be attached 1 the water supplies by o rabber

Cave and Sxfp Handieg of Labarakory Glasswarn

hoss, Polyethylene baskers and jars moy be wsed for soaking
and rinsing pipets in chromie acld cleaning selution.
Elecideally heated imesnllie piper driers are alse owilabl,

Afvor |:||.'_|.-i|15'I plm:l,: clssimicl plpets b g dissg-lree drawer. 'H-"rap
seralagic and bacteriologic pipees in paper o place i jépGe
s and seriline in the :I:'].l air srerilizer ot [BIPC for 7 haoarrs.
Pipats usod for transferring infectious material should have 3
phirg of cocton placed inothe oop el of the piper before stenliz-
e This plug of cotbon will provenc the material being mes-
nred from being drawn u.-nnid-l.lm:nll:,r Imres rhse p-'pul:lirq,; device.
Corning also offvrs a full line of stenle, ready to use dispoiabiis
glogs unal plastic pipets m eliminace dhe need for eleaning and

seerilizing,

Cleaning Burets

Bempve che mopeock ar rublics tip ond wash the burer with
lll:l.l.-rg'unl: il water. Rinse with eap warer wnell all che dier iz
remarvetl Thew einss with distilled water anel ifrg

Waeh the sopeock or miliber dp separsrely. Befure o pliss stop-
cock is placed in the borer, lobrcats the pint with sopeock
llirieane, Wse omly a small ansane of loleicaing

Ihurues shonlid alwsys he covered when not in we,

Cleamning Frithed Ware

Aonew (rnted Gleer shioull s washod by suction with o
hypdrochlosic sl amd then rinssd wich sater bofores it s mol
This treaenaent will remiove lages prairticles -n-d:'l'nl':igrl AT
such as dus, Te ds sdvisable two dean all PYREXN® frtied flicrs
ns 5o as passible pfier ase, Tluds will prolong their lile,

iy precipitaes can be removee from che e surface sime
ply by rinsing from the reverss ide with waer under prosare
o wsceedling I Nefsg, dn. Dirawing water Usivmigh e flrer
from the reverse sibe with o vasinn pomp is also efecive,
Bovs precipiaces vend e elog the pores of o feimesd Gler asd
msay recjuire specal clesming sabiions Cioble 99,

Table 3. Revommended Cleaning Solutions for PYREX® Eritted
Glagswarre

!I-I_:I erial Cluaning Salitim

E_mjr msrErials Carlsanm Litrachbride

Crrymnic matter Hor comeentraved eleansing sabugion, ar st
vimceiarited solfuric seil phus o feow il
ol spelinanns o peidamsiin i,

Albnipnem [lat misimionsa or biol I_.,:-.tmcl-ilm-i:ui.l =

Ciluionse Eloir imiveel oicl; 11,500, 4 LI, I

Clopper, ar For beibroehlorie: acal plus |I-||I.;|:q|:.i.l.|7|-l Irasn

Uiy dhilowase,

I st |||i|.|u.-_4._;._;|| E
-I"-Inm:_l_ni.'l Gr :-G-IH“I_J!I:b:rL'!iHJﬂl_'_-I_ll.'l

5= PSS OB, Teilboswad |r|,- lean i||.J|
serliition e

2%, hyvadlaerie acld Eolliwg] B COlgei-
vraredl sulfuric sl rinse immedaely wily
destilled warer Rl ll}ru T il Milwiers
of pecinae, Repeat rinsing angil afl teaeps
of aciil are I:IH|I||11_'|I.

.Hl.-rl-'ufr Residie
Salver Chloeile
Visoding

Alaiainens aoal
Sikivenas Hesidnes

11




Caew and Safe Handling of Laberatony Glasswsd

Slides and Cover Glass

Tt is especially important thag mdcrescope slides andd cover glass
wsed For the preparation of bood films or bacreriologie smears
e perfectly clean aml free from seratches, SHdes dembid Bie
washed, placed in glacial acetic acid for 10 minies, rinsed with
distilied water and wiped dry with clean paper toweds or elath.

Befare LT wash witly aleabal amd u"ipc :|r:|:'. {r the ﬂl-il.ﬂr after
acid oreamment and rinsing, may be placed in a wide jar and
covered with aleahal,

MAs peeded, resnove from the B and wips doy

Cleaning PYREXPLUS® Glassware

Any non-abrasive glassware
lﬂttnrgrmt iy be umed for
hond or suromaric dishwncher
-rJﬂinin_g;. IF n:ing' 3 clishwasher
or plassware dryes, care shoubl
be mken oo be surs the drying
temperare dies ot exceed
11870 {230°F), ]"_,;rjm-_:un:; L
dry hear shiould be minimized.

Avoid brushes aid tll’.i-llil'l!
pads wlich could alaacde the
glags or damage the coating. If
u:inﬁ: 1 chromic scid i;ll:nr:in-_g
soluion minimize conract of
the solution with the costing,

1 £y

bodilas have & protective PV
coaking far exirn dpcuily and
eni b sl seleved 31 111°C.

Autoclaving

PYREXPLLTS glassware can be successhully sterilized repearediy
['E|.1|e 'IH]- unng’]tqui-:l ar ﬂr}' q'1:|¢ sterilizavion which volves
nin vacaam or leew vacuam (fess than 5 iches merceryl

Taeble 10. Recommended Cpoles for PYREXPLUE Glassware in
Aurtomated Autocloves

Heavy duty FYREXPLUS storage

Autocdave Type
Awtoclave Cyele Ciraviry Prevacinm
Licuizl Yea s
Dy Yeu Man
Prevac . o

Cordiem Alwmes aucchave vemcly wiih lims cagnl ar elusures,

Srerilizarion time shoold ror exceed 15 minutes ac 1217
(250°FL Dieying ginse should neg exeeed P35 mineres ap DI
[230"FL The actual cavity termperatire of the aiboclave should
be checked to be sure the auroclave temperanme does ot
excead the recommended stenlizaton and deyng temperature,
Vessels should nor be allowed v tonch each arher during
awaclaving.

It ix betmer 1o use 2 slow cool cycle for venting rather than

fast 1-'-|‘.'-I'|I:i1lg i Foilivce the chance dhai air |:|-r.|:L1,-.r.= will foirm
besween the glass and the coadng,

Should the coaring appear douded due 1o dissolved moiswre,
Eiil'ﬂplj" [t 'II‘JT mmighr_ AL FO00E temperature or hrjn’ﬂ:,r hear
i EC (250°F )

Cleaning Cell Culture Glassware

Ciell cubture plagsware shoadd
firse lse seaked, them washed and
repeatedby rinsed with both =p
water and hgh-gualiny water,
i.c., purified by disrillation,
deinnization or FeYeTRe GRS,
tal anension should e gven
mmm af water ased dor-
ing the washing proces, Copper
tubing is frequently a sowrce of
o mmetallic ions inocell culs
ture systems, To eliminate this
problem, appropeiate plastic or
sminless steed nebing can be
subsrimed. Another source of
towic meeallic ions may be the
It water heating system used
in glassware washing. A separate
gifa lined hior water system, locared in proximity 1o the glaes
washieg ares, may eliminate this.
A sorce of toxie heivy rceal ions often overiooksd are meds
storage borles that have been previously wsed 1o hold samng
solusons for clectron muicroscogy that conmin osmoun UETa-
chloride, uramyl scerare or lead nitrate. These meml fons cn
hind tightly to the glass and may not be released dering dean-
ingr unless concentrated acid cleansrs ars msed. When media
are then stored in the bordes the meal jons will ﬂﬂ'ﬂu'l}" rebease
froam the glass surfzce back into the medivm resulding in cell
oxicity. Disposable bartdles are recommendesd for storing thess
saluticns,
Tisoally only borosilicare (such as PYREXT) glassware is
recycled. Soft sada lime o fling ghasses shoabd be used once
and then discarded; repeated vse of soft olass may esuse lcach-
ing of rmdc materials into solutons or cultures. It is etsenmal
thar glassware be thoroughly clesned and rinsed, Soane clean-
g agenes, such a8 TXE, have been specifically developed for
washing cell culture glzssware and are designed o lzave no
coxic detergenn residues afrer rinsing. If 3 central glics washing
sorviee cannot previde the attenton necossary o process cell
culurs 5|'=r.‘|u El:s:u.'ln:r then |_:1:|m-l.':|r-= st be washed within
inalivichual laborarories, The wse of dsposable plaseowars can
chimmmare or greatly reduce this problem.

Blood Cell Count Diluting Pipets

After wse, rinse thoroughly with cool eap warer, distilled water,
aleohol or acetone, and then sither,

Dy by sucoon. (Do not blow into the pipets 25 s will cause
minEstre 1o condense on the inside of the piper),

T remawve particles of enagulated blood o dir, 2 deaning
solution should he used. One ope of soluton will sulfice in
ek case, Whercas a stronger soluvon may be required in
another. [ris best ro fill the piper with the cdeaning soluton
ol albow it s stand nv:mish!_ Sodivin h}jﬁu‘h]urit: ihund.r!_p
hleach) e 3 dererzent may e wsel Hydrogen peroside is altso
uszful, In diffculc cases e concentrated nicric acid. Soome




Partiches nay require loosening with & horse hair or piece of
I wire. Tk e not oo seravch the inside of the e,

Cullbure Tubos

Culmire tubes which lave been nsed proviausly must be sterl-
izeal befiore cleaning, Tlhe best general nacthod for sterilization
atlwires is by avtoclaving foe 30 wintes st 12170 {15 fh, peris-
srel, Medin which m1i’:ﬁl'}.run cooling should be poured oug
wlile the tilses are hat, After the ulbes sre crnptied, hrish
with detergent anid warer, rinse thorowghly with fap warer,
tinge with distilled water, place in # basket and dlry,

IF vibes are to be filled with @ msedinm which is sterilized iy
avtactaving, dba sot g anel the medium is adied, Bosh
nvedivan aod vubies arg thus sterilized with one auteclaving,

I 1l tubes are to be filled with 2 sterile medisim, plag and
sterilize the tulies in the autoclave o dry air sterilizer before
aclcimg the secdinm, Corning alss affers a variety of dispasalilc
plass ol plassie culeure tubes o clindnate the need for cleanings.

Rinsing, Drying and Storing Glassware

When rinsing or washing péputs, cylinders or burcis be earcful
nat 1o let tips hit the sink.or the water tap, Moss Lireakaye
occues b this neay iy teat tulies, cnliorg sules, Masks smd
otlier glassware by hanging tham on wondern pees or plucing
them in laskers with cheir meonchs downward and allewing
them to abr dry. Alteematively, place thens in Taskets and diy
in an oven. "The temperature for drying should mol exoeed
1H0°C, Never apply liat directly m empay glassware e for
wolumetric incasuremens, Such ghisswere should be dried s
tenaperniures of o more chan B0FC 1o M0CL Before placing
glassware in g busker, cover the botcom of the hasker with s
clean folded towel or clean pavce of clioth, This prevents e
nvouchs of che wles from becoming diry.

Dyt bures, pipecs and eplindurs by standing thom on 2 falded
vowel. Protect cdean glasswars From duse. This is done bes by
plugging with cotron, cocking, maping a heavy picce of paper
over the month or pleing the glassware ina dust-free coliiner,

When storing, place pieces in racks designesd espevially o
then. e sure pieces do not roseh cach odher, o avoid iad-
vertent mechanical damage. Do nor srore glassware close
the frons :dgn: of shelves

Do now svore alkaline liguids in vohinetric flasks o bureds
Stippers or stopoocks may sock,

GLASS TERMINOLOGY

Anneal: To prevent oF remove objectionable srresses in glass-
ware by concralled coaling,

Bissller (Fibrous Gless): Subsganess employed o bond gr hald
the filers ingedher

Blizrer: An imperfection s relatively large bubble or pasdous
imclhusion,

Check: An imperfection; a surface crack in 3 ghass article.

Chill Mark: A wrinkled surfice condition on Elasswair,
resdiing from uneven conrzer i the modd pricar v forming,

Lare and Safe Handbnag of Laborstory Glrswars

Chipe An imperfection due breakape of 3 emall fragroent
from an otherwise regular surface.

Cored; An unattenuated glassy inclnsion, prasessing optical and
ather Fﬂij'ltfli-ﬂ- Jiﬂnrl'ng from those of the nn'rmmdirhg g]nn':-.-
Cullet: Waste or broken g]nsn:, 1rl=|.1n|F:|FI snitahle a5 ap sddiciden
to raw laarehe

Drevitrification: Crystallization in plass,

Diice: The: snore or loss cobical fractre of termpered glost
Fibwrr An individual flament macls by sienaaing molien

plass. A& continuous fillarment is a glass fiker of grest or indefi-
nite lengh. A seaple fiber is & ghiss Aber of relatively short

fength (generally less than <44 cm).

Fusion: Jeining by lesting.

Glass Coramic: A matenal melied anel frermed 2z 3 gla-’,tl,

thun convertesl largely 1ooa crystafline form by processes of
comirolbed devicrification.

LD Tnsdde Hamesiar

Lasnpwasrking: Forming ghess arviedes fromn tubing and red by
hecaring im a gas flane.

l-:lp.' (0 An i:llpnr[eulin:ul-, a folel in the wirface of & gln: article
cassel by neorroct T duringg farming, (2 A process used for
nmting geoind sairfeg,

Liquidus Temperature: The magimun temnperature ar which
cquilibirium exisis beeween the medeen glass and fs pricary
crystalline phase,

viar (Filseains Calassl A lover of ntertwined flers bended
with sone resinaus matesial or other mrlbicsive,

ChIh: Oesade slianmerer,

Dhut-of-Rouid: Asyorneiry in reund glas sreicles.
.‘:iuﬂm;:_lu'inmg ||5,-' hu:l-hg,

Seels An curemoly sl gaseos inchesa inglass,
S'-'“‘-""‘j"ﬂ Fravimir: The tomporatare ot which o oniforem s,
L5 v B0 mem an aliarmecer ol 229 ernoin lengeh, elongates
uneler its cwn w-.1'|.;I|r ko rate of | pigm psor rininme wlaen tho
upper W e of ics lengils is beasel in g proscribiced furpaes

at the eatg ol approxinerely $°C per minmes. For a gass of
density near L5, this temperanies sorresponds i viscouty of
107 prsises,

Srambard Taper:

¢ 5 B the symibiol wsed o dusignare interchangeatile jlass
foines, stoppers, and stnpnkes complying with e require-
menes af ASTM E 676, aml eeruircments of ATSM F 675,
Al maring prres are Grished e 1210 tageer.

V& s the designation for spherical (semi-ball) joine complying
willh ASTM E 677, T he complete abesignation of o splarical
Jing alss consises of o ewe-part aember of 1352, with 12 being
the approimate dinmever i millinsgeees el tee lall and 2 the
bore i malfmeiers of the ball and the socker.



Carg #nd Sarfe Handling of Laboratory Clasoware

* & is the designation for tapered stopeocks using 3 flusrocar
ban plug complying with ASTM E 911, Al . %
ﬁlliii'l'ﬂdgﬂ:l-ﬂ [:5 I.i]fﬂ'r. e

The size of 2 particnlar plece appeirs afier the poropr

symbil. Dhue prismarily wo the greater variery éuppér::;l

fiteings, 2 number of different types of identifications are msed
as leslkonws: -

* Joines: 2 vwe parr naember, T 24090, with 24 being the appros-
irnars diamerer in millimersrs ae the targe end of the mper
and 40 the axisl length of tper, slo in millimeers,

] Stnp-nnldr.:u single numler, £2, with 2 being the precxi-
rmate dizmeter in millimeters of the hole or holes the
Plug. For the fluorocarbon plug, 2 single number is unsed, a5
with stopeecks. Thus, 2 £ means a stopeock with 2 hobe of
appragimately 2 mm in the plog.

* Bortless a single number, T19, with 19 being the approsimane
thamter in millimerers of the opening ar cenge o meck.

* Flashs: {ether then et boiling fasks) 2 single number 19,
with 1% again being the spprovimate dismeter in millimezers
at toup el necl,

For dimcnsicnal dewils of the vari the indivh

Podsaia S ﬁnl.-_.:.-, raos stoppers, sec the individual

Stone: An imperfiction; arystalling contamin tons in slgan,

Strize A eord of low intensity generally of interes anly in
1.lFrll|::| E.:llﬁ_

¥  § Fanms
“ﬂ# For ] Fanrs

}_l,'_f 1]

= i -

Tempered Glass: Glass that has been rapidly cooled under
ﬁgnmus conmral from niear the soltening point oo Increase s

mmechanical and thermal srengeh.
Thermal Enduranee: The relative ahiticy of glassware @
withstand thermeal sheck.

Weathering: Amack of 2 glass surface by ammosphenc clerments,

“-fv:lrlci.ltg Rn.ng:: The range of surfncs renperaiure it which
ghass s formed into ware in 3 speeific process. The “upper end™
refers ro che CETNMETatiE: 31 which the gl.-;.:s is rw_-'n.'l.].':Fvnr k=
i (zemerally corresponding oo a viscosiny of 107 oo 107 poises),
while the “lower end™ refers to the temperaoure ac which it e
sufficiently viscous g0 hald st formed shape (generally carse-
sponding o a viscosity grearer than 105 poises). For compar-
ative purpasces, when no specific process is considored, the
working rage of glos is ossumed o correspond o6 viscosioy
rznge from 10 b 107 poises.

Far adeitiomal prrulur[‘._ vechnical, or discribartor information, please visie wiww.corning.com/flifescicnces
or call BO0.492.1110. Customers ouside the United States, please call «1.978.442.2 200 or contaer il

loacal f:rlr:“ng_ sales csffice listed helow

CORNING

Coming Incorporated Warldwide Indiy Eaiman United Kimgdom
Life Seignces Support Oifices t gle14-135 JEgE & BE6 13 716-0 18 I eBao §16 Bk
Towwer 1, £th Floor T gi-133-git vy 1 BBE r-abi-omin fafan yigary
goe Chelmsfad 49 ASlAJPACIFIC lapan Al Gther European
Lol AR, 01 B30 fuzsisalia % 3 {0 3-3586 190 ShERT EUROPE Cowntries
t Boo.gazino 1 &1 #gyrf-ossa ./ [od 3356 120t 2a3 France t 33 |0 2o B Ea 5a
(G FTERCTS ] &8 - 9406-0493 [T L uEan gl 283 Ineichzobsame3
Foyd 42 2478 China L 87 2-7ab-5500 foflon 53 636
vrene coamingromiiiesclen el e b £ BaE i gagn Ly LATHE AMERIGH
i 3 I BE 3i-E333-i57 Sinpapors I 866 1o 1153 Hemiil
Heng Kenp % 65 figgs-bem f alloo w1 2537 £ [55-18) 3o¥5-7409
1 B3a-2Bop-a723 1 65 BHE-1013 The Meibeilandy 1 {55-m) 1167 0F00
T Ber-sBixg-nsa L qv 2o g5 79 38 Mexite
f 31 30 659 76 73 I igs-Ea) BigA-Eyoo
f [52-81] B313-Brla

Wy, FORTR FRRLEFLT, PAROCE AN o WTTIR aop sipaenen 3ckierarin. o Dxerang incorpormid, £ vas g Sdem Font 1 Iyt
Sl bl O | e ] Be e [perom g Fares B0ai LB

LT R LT LTy [ e I L R L PITEE FPER T SEPp . f—
T e i ot 1 e et eyl Pharg Crse g M F b cowe



SENGUNTHAR ARTS AND SCEINCE COLLEGE

LAdTiliotesd o Periyar University, Solom And Approved by ANCTE, Mew Delid
Ao ESO U001 2008 CertiMed Tostitsbon

Recognised Under Seetion 200 and 12(8) of UG Act 1956 and Accredited by MAAC FR B0 HESTTERS |

Snce 1991 TIRUCHENGODE - 637205

CENTRIFUGE

Introduction ] . -
A cenfrifoge is a device for separating particles from a solution E:.r:tl;ﬂrdmu 1o thelr
size, shape, density, viscosity of the medium and rotor speed. To separale various particles in

o solution, gravity can be replaced with the much more powerful “centrifugal force™ provided
by a centrifuge. This technique plays crucial role in Biochemistry.

Types of Centrifuges and their Uses

There are four major types of centrifuges. They are ) )
1. Small Beneh Centrifuges: They are used to collect small amount of material that rapidly

sediment like yeast cells, erythrocytes cte, They have maximum relative centrifugal field of
3000-7000 g

2.Large Capacity Refrigerated Centrifuges: They can po up to maximum of 6500 g and

uge o sediment or eollect the substances that sediment rapidly like ervibrocytes, yeast cell,
nuclei and chloroplast.

3.High Speed Refrigerated Centrifuges: They can generate speed of about 60000g and are

used to collect micro-orpanism, cellular debris, larger cellular organelles and proteins
precipitated by ammonium sulphate.

4, Ultra Centrifuges:

{a) Preparative ultracentrifuge:lt can produce relative centrifugal force of about 600000
and ils chamber is refrigerated, senled and evacuated. 1t is employed for separation of
macromolecules/ligand binding kinetic studies, separation ol various lipoprotein fractions
from plasma and deprotonisation of physiclogical fluids for amino acid ananlysis.

(hy Analytieal ultracentrifuge: |t is capable of operating at 300000 g. Three kinds of optical
syslems are available In analviical ultracenirifuges: a light absorption system, and the

alternative Schlieren system and Rayleigh interferometric system, both of which detect
changes in the refractive index of the solution.

Design and Types of Rotors
1. Swinging Bucket Rotors
2. Fixed Angle Rotors
3. Vertical Tube Rotors
4. Zonal Rotors
5. Elutriator Rotors




SENGUNTHAR ARTS AND SCEINCE COLLEGE
{Adfilinted o Periyar Universiiy, Balem And Approved by AICTE, Mew Delki |
Ay [0 9001 : 2008 Certified [nstilation
Recognised Under Section 2(0) and [2(8) of UGEC Acet 1956 and Accredited by MAAC PO Ra04 SRGHTIALY |

TIRUCHENGODE - 637205

Canlrifugal liodd

AR R

Contrifugal Teld

Vorlical Tube Rodor

= | |==1]|=|ll=1]=

ri fald
Caniriliga

< D=TID=

Buckat Rosor

Axls of rotor

Fig. 5.11: Typas of cantrifugation mioms

Care of Rotors:

& The proteclive anodized coating on aluminium rotor is very thin and does not
provide a high degree of protection against corrasion; thus rotors should
always be handled with care to prevent scratching !
Rotors should always be thoroughly washed preferably with de-ionised water
They should be allowed o dry upside down in a warm atmosphere.

s They showld then be stered in a clean, dry environment.

» Swinging-buckel rotors, however, should never be completely immersed in
water as the bucket hanging system is difficult to dry,

o Titanium rotors are essentially resistant o corrosion,

* To prevent possible damage to the drive shaft of the centrifuge due to
vibration caused by rotor imbalance, sample loads should be balanced within
the limits specified by the manohcturer,

= To avoid overstressing the rotor and to ensure its continued safe operation, an

“acourate record should be kept of its total usage, ie, number of runs (at any
speed) and time of epch run so that rotor can either be de-rated after a certain
number of runs or replaced after a set pericd of time as specified by
manufacturer,

Sample Containers:
~ Centrifisge tubes and bottles are available in different range of sizes. thickness and
rigidity from different variety of materials including glass, cellulose, esters, polyallomer,
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polycarbonate, polvethvlens, polvpropylene, kynar, nylon and stainless siecl, The type _":'E
container used will depend upon nature and volume of sample to be centrifuged along with
centrifugal forces o be wilhstood.

Fig. 5.12: Diorond fypes of conbilugation wibes

Glass centrifuge tubes arc suitable only for centrifugation at low specds as they
disintegrate at higher centritugal ficlds, The centrifuge mbes should be filled 1o accurate level
and need (o cop the wbe or bottle depends upon the speed and tvpe of the container used.

Major precantionary measures in selection of o tube (plastic) material:

I Clarity
2. Chemical resistonce
3. Sealing mechanism (iF needed)
4. Check product guide pages or tube packaging for notes on recommended sample volume
and maximum speed.
3. Abways run thin-walled. sealed tobes full in o fixed sngle or vertical rotor. Autoclave tubes
enly ifabsolutely necessury and only st 121°C for 15 min.
6. Avoid cleaning plastic wbes in outomated dishwashers or glassware washers, which may
produce excessively hot temperatures, +
Precantionary Measures with Centrifupes:

It is always advisable that one must read snd understand the operating manual for
particular centrifigoe. i

Access to the rotor chamber of centrifuges should always be avoided when apin 15 in
progress. Centrifuges should have imbalance detectors, over speed detectors and devices and
abilily 10 contain any failure of rotor

Care must be taken o ensure that the moving rotor is not touched and that long hair
and loose clothing {e.o., Ties) do not ger caught in any robaling pavt. i

: It is importont  when s I.‘L'1'||:1'i|i.!|gi_||g hrardous  mpterdals  ike pathooenie

|11|-;:ru51zgeu1i5m_~'._ inlectious viruses, carcinogenic, corrosive or toxie chemicals, mdioactive
moterials), especinlly in low speed non-reliigenied ventrifuges in which rotor emperature is
n_-nltll'{_}llml by air-Now through the rotor howl | samples should be kept in air-tight, lenk-prood
conlimners, E

e
i

RS ey g s
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COLORIMETRY & SPECTROPHOTOMETRY

INTRODUCTION _
Colorimetry is the technigues that is frequently used in biochemical investigations.

This involves the quantitative estimation of colars, This means that if you wanl 10 measure
the quantity of a substance in 2 mixture, you could use the technigue of colorimetry, by

allowing the substance to bind with color forming chromogens. The difference in color
results in the difference in the absorption of light, which is made use of here in this technique

called colorimetry.

APPARATUS

The instrument use for colorimetry is colorimeter. This appartus will comprise of the

following parts:

1. light source

2. filter (the device that selects the desired wavelenght)

3. cuvette chamber (the transmitted light passes through compartment wherein the solution
containing the colored solution are kepl in cuvette, made of glass or disposable plastic)

4. detector (this is a photosensitive element that converis light into electrical signals)

3. Galvanometer (measures electrical signal quantitatively)

The spectrophotometer also works on a similar principle.

Beer-Lambert’s

Laws:

»  Beer's Law
According to Beer’s law when monochromatic light passes through the colored solution,

the amount of light transmitted decreases cxponentially with increase in concentration of the

colered substance.

JL - ID-:-J'E.

*  Lambert’s Law

According 1o Lambert’s law the amount of light transmitted decreases exponentially with

mcreaﬁel in thickness of the colored solution. )

I|: = I.].

Therefore, together Beer-Lambert’s law is:

]E"Il]n = trh’.ﬂ"l"

where,

[ = intensity of emerging light

I, = intensity of incident light

e = base of neutral logarithm

K = a constant

C = concentration

T = thickness of the solution
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Steps for operating the photoclecirie eolorimeter:

1. Choose the glass filter recommended (see table below) in the proceduere and insert in the
filker.

2. Fill two of the euvette with blank solution to about three-fourth and place it in the cuvelts

slo,

3. Switch on the instrument and allow 1t to warm up for 4 = 5 minutes.

4, Adjust to zero optical density.

5. Take the test solution i ancther cuvette and read the optical density.

6. Take the standard solution in varying concentration and note down the optical density as
21, 52, 583, 54, 55 and s0 on.

7. A graph is plotted mking concentration of standard solution versus the optical density.

4. From the graph the concentration of the test solution or the unknown solution can be

calculated.
Spectrophotometer
readout
0.21
lers alir
light detector

source grating
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pH METRY
INTRODUCTION

The pH of a solution can be measured quickly and accurately with a pH meter.

Figure 1: A digital pH meter

PRINCIPLE

A pH meter has to somehow measure the concentration of the hydrogen jons[H'] in a
solution.

An acidie solution has far more positively charged hydrogen ions in itthan an alkaline
solution, so it has greater potential to produce an electric current under certain conditions - in
other words, it is like a battery that can produce a greater voltage.
pH meter consists of a pair of electrodes connected to a meter capable of measuring small
voltages, on the order of millivolts,

pH METER

A fypical pH meter consists of two parns: i) one special measuring probe (a glass
electrode) or two measuring probes that are inserted inte the solution whose pH is
required and ii) an electronic meter thar measures and displays the pH reading.

A glass electrode is in a sense two electrodes combined in one. 1t consists of a long
glass tube with a thin walled glass bulb at the end. Special glass of high electrical
conductance and low melting point is used for the purpose. This glass can specifically sense
hydrogen ions H' up to a pH = 9 (with special glass electrodes pH ranges from 1-13 can be
measured). The bulb contains 0.1 M HCI and a AgfagCl electrode (used as an internal
reference electrode) is immersed into the solution and connected by a platinum wire for
electrical conduct.
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Figure 2: A glass electrode

The main advantages of the glass electrode are:

[ ]
1ons

electrodes pH 1-13 can be measured

It can be used in the presence of strong oxidizing or reducing substances and metal

Accurate results are obtained in the range pH 1-9, However, by using special glass

It is simple to operated, It can be attached to portable instruments and is used quite

often in chemical, biological, indus

trial and agricultural laboratories

ol

The main limitations of the glass electrode are:

It does not function
It does not functio

properly in some organic solvents (l.e. ethanol}

n properly above pH > 9 since it is sensitive 1o Na™ions so o
comection has to be made

In case that the pH meter has two prabes (two clectrodes):
(has silver wire suspended in a solution of KCl that is cont
with silica and metal saltz) and i) the other is the refe
suspended in a solution of KC|.

1) onc of them is a glass electrode
ained in a special glass bull coated
renee clectrode and has a KCJ wire

A scheme of a pH meter with two probes (electrodes).
displays pH values - converts voltage to pH,
solution), 3 = Silver electrode, 4
electrode

Where: 1= ¢lectronic meter that

2 =Glass electrode (silica glass and KOH
= Solution beipg tested, 5=H"ions, 6 =Reference
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When the probe(s) are immersed into the solution some of the H jons In fe solulios s
woward the glass electrode and replace some of the metal jons in fs specis] mrface. Thm
creates a tiny current (voltage) that the silver electrode passes 1o the mesvriog devics, e
voltameter. The voltameter measures the voltage generated znd shows 2 porrempomdimg ot
measuremens as follows:

A higher voltage means more H™ ions in the solution and therefore & highes acidny. The g
meter shows in such a case a lower pH value since the solulion = mores a-idic
A lower voltage means fewer H' ions in the solution and therefore 2 lower aoidey. Toe g5

meter shows in such a case a higher pH value since the solution is Jess 5=idic or bemer moer
alkaline.
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TRAINING CERTIFICATE

Tfhﬁ 15 I-:u caftri'}" I‘E‘ MTES',R DELPIIA, II -M.Sc., Biochemistiry,

BT e

L5

student 3Lud}rm.g i SENGUTH.-'\R ARTS AND SCIENCE COLLEGE,
TIRUCHENGODE: Her had undergone Training in our Lab From
L1/08/2021 i 310872021, Especially teained with fully automatic
I::ui»::_u:_r1:_1n'1i'sllrg,=:a_|-j._a_{_§,§£r, ﬁ:J.IE}E .Eltllr:rmmi_:: cell eaunter, and fully automatic

: j!'r'li'i:._!..LI.J:lﬁl.;’:ﬂ.Cl_E_'.}’_ tjlj!-lr:ijid anll_}"{.i:;r: Fora p:.:rimi ol 21 days. During this training

seriod with us; her leaming and performance was good with obedient

. ~“eharacter.
ALL THE BEST FOR YOUR FUTURE
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bri: | i by VALLIYAMMAI PHARIAACY
bR b g I GIS5T. Ground Floar,

IR e Jalakandapuram oo iwond,
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2k Omalur (Tk), Salem (O). -
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TRAINING CERTIFICATE

This is to certify that MR.G.BASKAR, II -M.Sc., Biochemistry, student
studying in SENGUTHAR ARTS AND SCIENCE COLLEGE,
TIRUCHENGODE. His had undergone Training in our Lab From
11/08/2021 to EIFD:EJEI}I].. Especially trained with ful__!j,-' automatic
.'I__-ia;:-:hemislr}' analyser, ﬁ1ll;:.-:luulﬂﬁﬁt.iczcclll-'t;;&-n[:r, nr;;:l fully automatic

immunology thymiﬁ analyser, For a period of 21 days. During this training

“period with us, his learning and performance was good with obedient

ALL THE BEST FOR YOUR FUTU
With rdeards |

VALLIYAMMAI PHARMACY
BI557, Grdund Floar,
Jatakandapuram i 1icad,
Chinnappampalli-BIE 306,
Omatur (Tk), Salem (D1).

character.
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: CERTIFICATE

This Is to certify thai nir. R.V. ASHOK, fl.sc
iochemistry, Sengunthar Arts and Ccience Coilege.
hiruchengede Has undergene a6 INTEKSHKIF in our
rganizatien from 16.08.2021 tc 06.08.2021

During the sbove training peried, their conduct and

haracters were found to ke gaod.

We wish him all success it his future endeavors.
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o L . CERTIFICATE

£l This is to certify that M/S. M. MYTHILI M.sc
ﬁEiu:hemistry, Sengunthar Arts and Science College.

Thiruchengode Has undaergone an INTENSHIP in our
E organization frem 16.08B.2024 to 06. 09.2021

fil During the above training period, their conduect and
lrcharacters were found to ke aood.
A We wish him all success in his future endeavors.

S With Regards p

& rm- sl.rnn.r.-: HOS ITAL
—1-' L.I'

- MANAGEE
SUNRARM HOSPITAL
: Cpp. Bus Stand
41 [ L o nm Fain Raned,
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ELﬂ.I-'I’F‘H.lW LEB3T S02.
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. This is to certify that M/S. P.JANANI, M.sc
‘Bchemistry, Sengunthar Arts and Science College.

“hengode Has undergone an INTENSHIP in our

| During the above training period, thelr conduct and
Rracters were found to be good.

5 * We wish him all success in his future endeavors.
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Departmentef ... M.Sc_ BIOCHEMISTRY........._. .

Academic Year 202122

Class: | M.Sc BIOCHEMISTRY
Semester: Il {EVEN)
|
S. No. Reg. No. . Name of the Student SGPA
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This is to certify that Dr./Mr./Ms. BASKAR G, II MSec Biochemistry

of Sengunthar Arts And Science College, Tiruchengode-637205 has
participated in One day International Webinar (Virtual Mode) on, "Recent

Trends in Biological Sciences", conducted by the Department of Microbiology I

and Biotechnology an 31.01.2022
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e-Lertificate

This 15 to certify that D, /Mr./Ms. ASHOK R M

: Ir PG
| Biochemistry of Sengunthar Arts And Secience College, Tiruchengode

has participated in One day International Webinar (Virtual Mode) on,

"Recent Trends in Biological Sciences”, conducted by the Department of I\

Microbiology and Biotechnology on 31.01.2022
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CERTIFICATE OF PARTICIPATION
This is 1o gertify tha

ASHOK R M , Post Graduate, Sengunthar Arts And Science College, Tiruchengode

has actively participated in the National "Webinar on * Mapvels pind Canservinive Moenstires ol
Toelinn Biodiversiny! organized by the PG Department of Looloowg, NV Muthinh Ciovernnient
Arts Uollege for Women, Dinclipul, Tamilnady commuenuatting Wildhite Weel: Celelrnion,
on Jth Cctober, 2021 via Cioaple Meer.
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P G. & Research Department of Zﬂﬂll:g;'%@ﬁ
VIVEKANANDA COLLEGE

(Reaccrodiied with B® Grade by HAMAC)
Apasteeswaram, Kanniyakumari, Tamil Nadu, India

by International Online Seminar on
.4 Optimum Health and safety Environment

K 0 CERTIFICATE

® 3 T fre \ r This is to certify that .-:I'shnk R M, Sengunthar Arts And Science
% gt *t-' N College Tiruchengode p.artu:tpattd in the International Online Seminar

SRS

45

3!‘ -.:-;:' on “Optimum Health and Safety Environment” organized by the PG &
: Research Department of Zoology, Vivekananda College, Agastceswaram,
Kanniy rakeumari, Tamil Nadu, 1 India on October 07, 2021,

e il

L;l'?l E’ b At {_.-Hfﬂ':—'—w— ;
{n. T.C. Mahesh rrol. K. Asokan < pr. €, Rajasekar
Chpanie iy, Secdary HOD - Foclogy Frirapal

Certificate TD W SO -0 T

SERCINTHAR ARTS AKD SCIENCE COLLEGE
TRUCHEHGODE - 637 205.
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INSTITUTION'S INNOVATION COUNCIL
PG & RESEARCH DEPARTMENT OF BIOCHEMISTREY

Certificate of Participation
This is to Certify that

Ashok R M , lI-M. 5c., Biochemistry
Sengunthar Arts And Science College

has actively participated in Virtwal Webinar on “TARGETING TRANSCRIPTION FACTORS FOR
CAMCER-3PECIFIC THERAFEUTICS"™ nrgj:n'lzfed by Department of Biochemistry,
Vivekanandha College of Arts and Sciences for Woemen(Autonomous),
Tiruchengode, Mamakkal D, TamilMNadu held on 29.11.2071
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t Made for free with Certify'em 5
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SCHOOL OF ENGINEERING

Affiiated to AICTE | IET-UK Accraditation

AnrerE mimi

ERTIFICATE OF PARTICIPATIO

This is to Certify that BASKAR G

Sengunthar arts and science college /M.5¢ biochemistry

has successfully participated in the SSE-Expert Talk on “Surface Enhanced Raman
Scattering (SERS) for Biomolecule Detection” orgonized by the Department of
Bhysical Science, Institute of Science and Humanities, 55, SIMATS, Thandalaom,
Tamil Nadu on 07*" October, 2021.

ML D ol oo s
Convener Principal
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Successfully Participated in the State Level Webinar on “Laboratory diagnosis of

CERTIFICATION OF PARTICIPATION

i
his is certify that JANANLLP  from sengundhar arts and science college
Tiruchengode

COVID 19" organised by Department of Biochemistry on 23 October 2021,

ORGANIZING PRESIDENT PRINCIPAL SECRETARY
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Elayampalayam-637 205, Tiruchengode, Namakksl DTamil Naduw.

INSTITUTION'S INNOVATION COUNCIL
PG & RESEARCH DEPARTMENT OF BIOCHEMISTRY
Certificate of Participation
This Is to Certify that
JANANLP , II-M.Sc. , BIOCHEMISTRY
Sengunthar arts and science college -Tiruchengode

hasg aclively participated in WVirtual Webinar on "TARGETING TRANSCRIFTION FACTORS FOR

CANCER-SPECIFIC THERAPEUTICS" arganized by Department of Biochemistry,
Vivekanandha College of Arts and Sciences for Women|Autonomous).
Tiruchengode, Mamakkal Dt., TamilNadu held on 29.11.2021
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A - ‘-{th:i —@V "'H['U'nﬂ's-g_
CO-ORDINATOR HOD VICE PRINCIFAL FRIMCIFAL DIRECTOR-ACADEMIC

Dra KALANANI Dr.K.E.POORMNI Dr.H.ABIRAMI Dr.B.TSURESHKUMAR Dr.VKUMARAVEL
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Blayampalayam-637 205, Tirschangode, Namakkal O Tamil Madis,

INSTITUTION'S INNOVATION COUNCIL
PG & RESEARCH DEPARTMENT OF BIOCHEMISTRY

Certificate of Participation
This is to Certify that
M.MYTHILI , M.sc.Biochemistry
Sengunthar Arts And science College

has actively participated in Virtual Webinar on “TARGETING TRANSCRIFTION FACTORS FOR
CAMCER-SPECIFIC THERAPEUTICE" an:mizEd |:|}" U«:p:u‘l:n:nl: of H'tnl:h-&miihjl‘,
Vivekanandha Cl'll”-l!ﬁ\'l! of Arts and Sciences for “-'umr:n{.ﬂ;ul:nnm'nnu:}.
ﬁmthcnﬁnde. Mamakkal D, TamilMNada held on 20.11.2021
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CO-0RDINATOR HLy VICE F'RTFﬁaﬁi'ﬁL PRIMNCIFAL DIRECTOR-ACADEMIC
Or.AKALAIVAN Dr.K.E.POORNI DrH ABIRAMI DrBTSURESHKUMAR  DrVKUMARAVEL

l Made for free with Certify'em




MV MUTHIAY GOVERNMENT -
ARTS COLLEGE FOR WOMEN.,
DINDIGUL TAMILNADU

AlAliated to Mother Tereza Women's Ulniversity., Kodatlanal
Re-acerodited with "A Grade by BRAAL
CERTIFICATE OF PARTICIPATICONS

Thas s Ldw l'_'l_'l'li!_'\" thutat

M, 5. BASKAR, Pest Graduale, Sengunthar arls and science colliege, Tinuchengode

liis actively panicipated in the National Webinar on * Marvels and Conservative Measures of

Indian Biodiversiny' organized by the PO Deparomont of Zoaloye, M Y fdurhinh Gowermment

Arts College for Women, Dindigul, Tamilnady commemorating Wildlife Week Celebration.
o Sith Oerober, 2021 via Google Meet.

T ! o ol A s ]ll.o-'&-'"{_l-'_—,_'!
..J —, ML .;'r .! b L _{:@f‘_.;.,-_- . . ; :[,,.p :
. . [ LAKSHRT
3. Bl Eathe] Pasbine [y, . Sathiva Baonn FLIERE LR FES

Chruamieing Secretary Cer-ordinotior (AT

“ Madie for free with Certily'sm
e with Posierhiyihall oom L



SENGUNTHAR ARTS AND SCIENC COLLEGE

2 |
{AfFilianed to Perwar Pabversior, Saber and Appeorred b AICTE. Newr Tt ) r_.
Ar (S0 S001.2015 Cornfied |msntones e
Recognized undsr section 2(f) and 12(8) of tee UG B -
Act 1958 0credimed by NAAC W ———

sance 199 TIRUCHENGODDE - 637 205, NAMAKEAL DT, TAMILXADU

LIST OF ADVANCED LEARNERS
Departmentof ... M.Se _ BIOCHEMISTRY..............

Academic Year: 2021-22

Class: | M Sc BIOCHEMISTRY
Semester: | (ODD)

5. No, Reg. No. | Name of the Student SGPA ’
| |
1 | C21PGI27BIC009 | R SRIDHA g
2 | C21PG127BIC005 | WUMALATHI 5
3 3
C2IPGI27BICO08 | S.SHANTHINI i 8.525.
4 | C21PG127BIC007 | M.PRIVADHARSHINI i
| | 8.125 |
5 | C21PG1278! ' :
S s L [l ' 1
-..'l,,._
H O / =
Form No. SASC-AG 30 Dt 4, : Rew 00: Rev Dt
o T el ELE 1y o
; L BALS/ T, Sontlel /i G



atTm {Ailiated to Periynr Unbversity, Solem and Approved by AICTE, Hew Delhi)

ﬁ SENGUNTHAR ARTS AND SCIENCE COLLEGE @ FE

An 1509001:2005 Certilicd Institlion "'E
Recugnised under scetion 20 and 12(08) of the UGC Act 1956 851 CEN
since 1991 Accrediled by NAAC PO 110 GHTEAE,

TIRUCHENGODE - 637 205

L .
DEPARTMENT OF BIOCHEMISTRY

PROGRAM: rgj;ﬂh} lenp wfe 28

ACADEMIC YEAR: 9091 =95 (tle)




SENGUNTHAR ARTS AND SCIENC COLLEGE
[Affiliated to Periyar University, Salem and Appraseed by AICTE, New Delhi)
Aan ESCHRLE A0S prnifeed Prearitu e
Becognized umber sectiom 201 and 12{8] af the UGG
At 1956 Accrelised Ly HAAC
TIRUCHENGODE - 637 205, NAMAKKAL DT, TAMILNADRL

SLOW LEARNER'S COACHING TIME TABLE

Depanment of ...__. BIOCHEMIBTRY ....civnin s ciiiini desins dr s ans s

Smec 195

Degree /Branch /Semester.|ll B.Sc BIOCHEMISTRY/ VI SEM (EVEMN])

Sk AN
=t

e,
05 L1 C e

BRI R

Based onthe _|_internal test, slow leamer's eaaching class is scheduled for the fellowing subjects as per

the dates / timings given.
Subjects Date and Timing.
| Date Tima Data Time Date Time

IMMUNOLOGY _%s.nuz 1.30-2.00 PM_ | 26.04.22 | 1.30-2.00 PM | 27.04.22 1.30-2.00 PM
28.04.22 [ 1.30-200 PM | 25.04322 | 1.30-Z2.00 PM |.02.05.22 1.30-2.00 PM
o BIOINFORMATICS & | 350422 | 1.30-200 PM | 26.04.22 | 1.30-2.00 PM | 27.04.22 | 1.30-2.00 PM

NANOTECHNOL ah
o 28.04.22 | 1.30-2.00 PM | 280422 |1.30-2.00 PM | 02.05.22 1.30-2.00 PM

e SEBE

: ' H:‘F—gﬁ.la‘f-_._

Academic Coo

rdinator
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SENGUNTHAR ARTS AND SCIENC COLLEGE iyl Meee
[AMbaved te Periyar University, Saless amld Approved by AICTE, Mew Delli) . 'D i
Ao ASER SO 208 e Do i
Hﬂfninl:lﬂﬂ unider secison Ji'l-_l and 12 |l] ul the UGC BE L ——
. Act 195aAccredited by HAAL el Y AT
Himee 1991 TIRUCHENGODE - 637 205, NanARRKAL BT, TAMILNADU

SLOW LEARNER'S COACHING RECORD

Departmemt of ... BIOCHEMISTRY .o ooiiiiaisrerrreenmsnesins

Degree f Branch | Semester il B.Sc BIOCHEMISTRY (VI-EVEN)
Subject Code | Name: 19UBC08/ IMMUNDOLOGY

Faculty Handling the Class: MRS K KARTHIKA

Data ! Attendance of the Studants

Reg. Mo, Rame of the 250422 | 2604327 [27.04.22 [ 200422 | 29.04.22
Students — _

1SUBCI225 | PTHIRUMOGRTH a 7
19UBCIZ33 | PVEDHAVALLI

P [

' B E
_Signature of the Faculty . {ﬂ_‘,_- % ﬁﬁﬁ —I‘Eﬁ
@%‘-‘ﬁ” - &

Academic Coordinatar

| Fomm Mo SASC -AC 20: DL + Fese B v Dt
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SENGUNTHAR ARTS AND SCIENC COLLEGE

{Atfilkaged b Peciyar Univers iy, Salve sl Apgirosed by ARCTE, Mew Delld) .i
Tea %00 W) 20008 e e Tendudion

leeenenired urler sedtian 000 amd FEE of ihe TNA,
At 156ACcredicedd y NAAE """"’""""""

Simce [T I HENGOIE - 637 205, NAMAKEAL DT, TAMILMNARL

SLOW LEARNER'S COACHING RECORD

Dapartment of ............cccovceeens B HEMIBTRY . (oo voesie s e sinasassasta pissmsses

Cegree { Branch / Semester|ll B.5c BIOCHEMISTRY (VI-EVEN)
Subject Code / Name; 19UBCS04/ BIOINFORMATICS & MANOTECHNOLOGY

Facufly Handling the Class: MRS K KARTHIKA

uF Date | Attendance of the Stdents ﬂ.l;.irlkl':-d
Rag Hama of the 25.04.27 | 26.04.22 | ITO04.2F | 2E.04.22 29.04,22 | 02,0822 ta
G Studanis in the Remarks

it of T Pl y —l;?#f —WF AEE'«JE/ @‘H
Pt :

Academic Coordinator

Form Mo, SASC -AC 28 Dt . Foew DO Fiaw OIL
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SENGUNTHAR ARTS AND SCIENC COLLEGE

A8 ol 4w Peityane Witbwersiay, Salem and Apprnveil by ARCTE, Mesw Dehi]
L AVEE W MO prdified fagiiuling
Reregmized ineer septhin 200 amstl 1 20] 0l (be LG
Art 15k peliee] by HARE
PERUCHESGOE - 637 205, NAMARKAL DT, TAMILNADL

DEPARTMENT OF BIOCHEMISTRY
SLOW LEARNRS MARK REPROT

SEMESTER: VI[EVEN)

S 1WE|

ACADEMIC YEAR: 202]1-22

SUBJECT - BIDINFORMATICS & NANOTECHNOLOGY CLASS Il B.Sc BIO
S.ND | REG.ND NAME OF THE STUDENT | CAT CAll UNIVERSITY REHARHE—|
(100) (100} EXAM{100)
| IGUBCI22S | PTHIRLAMOORTHI 315 40 52 Fail |
2 [FUBCI234 | S.KUMARAVEL 42 |6 59 PASS
| by,
’?i.' dy ‘:_.--\-. _.I-'
e a-ﬂﬁr’“* FMCE COLLEGE
ACADEMIC COORDINATOR g v
o]
\ 1= 2=
eS|
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SENGUNTHAR ARTS AND SCIENC COLLEGE 4

[Affikated te Meriyar University, Salom snd Approved by AICTE, Mew Dedhi) b _:L“ﬁ
I BR0R WEv ! I e e fnodnviann D |
Recopnized uniber section 200) ard 12{10) of the G [5.5.C1 ¢ FERICS
S . At 1956Accredited by NAAC e
: TIRUCHENGODE - 637 205, NAMAKRAL DT, TAMILNAL
DEPARTMENT OF BIOCHEMISTRY
SLOW LEARNHS MARK REPROT
ACADEMIC YEAR: 2021-22 SEMESTER: VI{(EVEN)
SUBIJECT F IMMUNOLOGY CLASS I BS5ScBIO
S.NO [REG.NO MAME OF THE STUDENT | CA 1 call UNIVERSITY | REMARKS
{100) {100) EXAM({100)
I I9UBCI225 | P.THIRUMOORTHI 15 40 52 PASS
E I9UBCI233 | P.VEDHAVALLI 35 il 75 PASS
} %ﬁ“l -] B ”r
gactlo e rdlod iy "
ACADEMIC CODRDINATOR PRINCIPAL
- ]
3 -
W o7
— R -
v WTION i ! | F
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SENGUNTHAR ARTS AND SCIENC COLLEGE
[Adfiliatedd 10 Penyar Wiriversity, Salem and Appenwed hy AHITE, Beve Delhil)
e PN YN ME i el D iafidtionm

Hocognized umiler sectinn 2{1] and E2{R) of the LIGC
: Aot 1956 Acrrehitenl Ly FAAE
S 19 THIRUCHTENGODE - 637 205, SAMARRAL 00 TAMILNATL

SLOW LEARNER'S COACHING TIME TABLE
Depattment of ...... BIOCHEMISTRY .......vvvee e it esiiaiens
Degree /Branch /Semester|ll B.5¢ BIOCHEMISTRY/NV SEM (ODD)

.ﬁ.i i

RS L

e T

Hased onthe _I_ internal test, slow learner's coaching class ks scheduled for the fallowing subjects as per

the dates ! imings given
Subjects Date and Timing
CLINICAL Date Time Date Time Date n??n.m
BIGCHEMISTRY | 231221 [1.30-200PM | 24.12.2 1.30-2.00 PM 2?.13:21 1.30-2. !
261221 | 1.30.200 PM | 29.12.21 1.30-2.00 PM | 30.12.21 1.30-2.00 PM f
NUTRITIONAL 2312211 | 1.30-200 PM | 24.12.21 1.30-2.00 PM_| 27.12.21 1.30-2.00 PM
BIOCHEMI
W T 2812221 | 130-200 PM | 28.12.21 1.30-2.00 PM | 30.12.21 1.30-2.00 PM
GENETIC 231221 | 130200 PM | 24.12.21 1.30.2.00 PM | 27.12.21 1.30-2.00 PM
ENGINEERING |5 4937 [130200PW | 289221 | 130200 PW | 309221 | 1.30-2.00 PM
2 BN e O
Class-Adwsar Academic Coordinator
 BASCAAC 25 Ot r ot P OO R DL
g an Hu.l - : . ——




Y]

SENGUNTHAR ARTS AND SCIENC COLLEGE
ATl esl fis Perivar Universay, Salem sl Approved by AICTE, New Bl
Lo {0 Ry 200 3 0 rtined fetitanioan
Bec oggivicce uneler sectbon Z[1) anad 12[0] of the UG

BACiC
T Act 1956Accredited by MAAC A0 B ECITE
Kinee Juuy TIRUCTIENGODE - 637 205, NAMAKKAL DT, TAMILNADLU
SLOW LEARNER'S COACHING RECORD
Department of ...... kb e BIOCHEMISTRY ..o eesis s e
Degree / Branch / Semester:|ll B.5c BIDCHEMISTRY W-oDDy
Subject Code / Mame; 19UBCDS! CLINICAL BIODCHEMISTRY
Faculty Handling the Class:MRS_J MALLIKA
P - Er Date § Attendance of the Stedents Hﬂ"‘iﬁd
e A221 | 24923 [ 27421 [ 281221 | 294221 | 309221 | Obtaine
P W, Students - inthe | Fomarks
IWLIRCI222 | KKISHORE 3 —
KUMAR | (e i P F
19URCIZET | MODHARAN F E = & 5 i
Signature of the Faculty B B | o | Br 5

Academic Coordinator '

L
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SENGUNTHAR ARTS AND SCIENC COLLEGE . P

o)

s

s dg o ik
Catlates) to Peroear University, Salean oo &pperosted Dy SICTE, Feew [lethil) 'I o .‘i i |
fup L5 T r iled st '
e cngmiziel vnilder sectban D0 anad DR e RGAC [ e
i At 1E56Acc relided by MAKE e
Rinoe 11 TR TIENGOE - 637 205, NAMARKKAL I, TANMILNA D
SLOW LEARNER'S COACHING RECORD
Deparbment &f cw i BIOCHEMISTRY . ieiienscmemias e :
Degree / Branch / Semestar: Il B.Sc BIOCHEMISTRY (V-000)
Subject Code { Name: 17UBCEQY NUTRITIONAL BIOCHEMISTRY
Faculty Handling the Class:MRS.J MALLIKA
Date  Altendanco of the Students 1 u;;'ﬁ“u
Hamao of the 3122 | 244231 | 27231 | 2e12d 294221 | 30.92.21 alno
Reg. Mo, Siud In He Remarks
R N — e = . e q_ Teu“._ iy 5
19URC1229 | R.HARSHINI | i I e 4 r a el i PAds
Signature of the Faculty | 4% o L T M TEC P
",

N
=K )
Acadenme Coordimatar H.

Form Na. SnSC-AC 2% DI ;R 00 g D8
Page 3ol 4



SENGUNTHAR ARTS AND SCIENC COLLEGE

{ Alliiated 10 Perkyar Universivy, Sabem ami Approver by AICTE, New Dedhi] E _@}
for INEERELT 200 0 eedifived Smditid s e
Hecogmized under sectisn (1) arl 12 11] ool £hore LG [

At 1% i Dy NAA e L

Sitwe 19991 TIRUCHENGODE - 637 205, NAMAKKAL DT, TAMILNADI
SLOW LEARNER'S COACHING RECORD

Depanment of ....oocveniionnn BIODCHEMISTRY ...ocioinsoenssammransnssisasanm s mes

Degree [ Eranch / Semesteclll B.Sc BIOCHEMISTRY (v-00D)
Subject Code / Name: 17UBCS03 / GENETIC ENGINEERING

Faculty Hangling the Class: MRS. K KARTHIKA

Date | Attendance of the Students Marks

Reg. Mo Mame of the | 239231 | 249221 | 2742.21 | 289221 | 290221 | 301221 | Oblained | o0,
pliiens Students

TAUBC1Z26 | RAARSHIN i g

P
19UBC1231 | ATEWARYA [ { il S il
“Signature of the Facully W @__\gﬁ} REf— [ ARE. |
b %5'5::‘;?{"&:—

Academic E:m:dlnatur
1
Fom Mo, BASC -AC 20; Dt : Re 10 Raw 01,
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SENGUNTHAR ARTS AND SCIENC COLLEGE

|'_ :1..1 I.I.l.l-ﬂl_ —
[Alfitiated ta Peripar Uaiversity, Salem and Approved by AFCTE, New Deili) ﬁﬁl
Ak A5 N NS Cevivfren e L,
Hecoprized under section Z(1) nnd 1Z[H] of the UG EEE L
™ i Act 19564ccrrdied by MAAC WS R
R 199 TIRUCHENGODE - 637 305, NAMAKKAL IV, TAMILNATH

DEPARTMENT OF BIOCHEMISTRY
SLOW LEARNRS MARK REPROT

ACADEMIC YEAR: 2021-22 SEMESTER: V(ODD)
SUBJECT : CLINICAL BIOCHEMISTRY CLASS 111 B.Sc BIO
5.NO | REG.NO MAME OF THE STUDENT | CA T CAll UNIVERSITY | REMARKS
| = (100) | (100) | EXAM{100)
| 1 19UBC1222 | K KISHORE KUMAR 0 12 73 PASS
| 19UBC1227 | M.DHARANI 37 3 20 PASS
. .: T ": |'I : :'- -
=1 . I 4
Ay q b i L ."-'-.‘1..--. i ———
:r s ACADEMIC COORDINATOR
{ | 1P 1 =
H
- - ! |'; II
= : : I- - i
\ - _I:':.!'I 3= L\.:i.-_; £ i ) Ie.rr
o ,i‘: 5 2 4



SENGUNTHAR ARTS AND SCIENC COLLEGE
{Alfiliated to Periyar Universiny. Salem and Approved by AICTE. New Dethi)
Adw R0 205 Certafiedd Intraunion

Recopnized under secion 2(1] and 12(B] of the UG
A 1956 Aceredited by NAAC

TIRUCHENGODE - 637 205, NAMAKKAL DT, TAMILNADU
DEPARTMENT OF BIOCHEMISTRY
SLOW LEARNRS MARK REPROT

ACADEMIC YEAR: 2021-22

SEMESTER: V{ODD)

i
B5CIC IS

Y i & FCATEEEE

SUBJECT : NUTRITIONAL BIOCHEMISTRY CLASS  : 11l B.Sc BIO
S.NO |REG.NO NAME OF THE STUDENT | CAl call UNIVERSITY | REMARKS
- - (100) {100) EXAM{100)
1 18UBC1220 | RHARSHIN 30 59 75 PASS

fﬁv;ﬁ;;ﬁﬁrﬂw

ACADEMIC COORDINATOR




SENGUNTHAR ARTS AND SCIENC COLLEGE

_ (i s
(Alfiliatent to Perivar Bviversity, Salem ami Approved by AICTT, Mo [klhi) Bﬁ c’ i
A INED UERLT 2005 v Feas pafaarisan L i

Hecimioel under sectinn 210 and T2(1] of the BGT R

. i At 1956 Aceredited |l:|. HAAL
sieoe 1941 TIRUCHENGODE - 637 208, NAMAKKAL DT, TAMILNADU
DEPARTMENT OF BIOCHEM ISTRY
SLOW LEARNRS MARK REPROT

ann g BT i ERE

ACADEMIC YEAR: 2021-22 SEMESTER: VY(ODD)
SUBJECT : GENETIC ENGINEERING CLASS  :11B.ScBID
S.NO |[REG.ND | NAME OF THE STUDENT |CAl cATI UNIVERSITY | REMARKS
|- | (100) {100} EXAM(100)
1 19UBC1229 | RHARSHINI 30 59 75 PASS
2 1EUBCT23] | AJSWARYA 37 48 73 PASS

¢ =

ACADEMIC CODRIDNMATOR PRIMCIPAL



SENGUNTHAR ARTS AND SCIENC COLLEGE s B
| A s prd va Peerriae Universty, Sades gmd Agnrresdt by ANCTE. Merer Dol E_E
e IS0 W] 0 3 e et -
Eropmized pnder ormion 27 amd 12F) of S TRE
B TESALrenATes Ty NALT
TIRUCHENGODE - 637 285, NAMAKKAL DT, TAMILNADU

SLOW LEARNER'S COACHING TIME TASLE
Departmert of .. BIDCHEARSTRY .

Degres /Granch [Semester] B Sc SIOCHRESTRYA S2EM (C00)

Basedonthe | imema ==t siow lssmer's coaching cess = stheckied S e Diowrg subjecs 25 per
the dates / Smings given.

—=_| e n--f—?‘*x}_

BASICS OF | T TR | | T Dl |

Time
BIOCHEMISTRY E11:1 ﬂ__ﬁauu‘t 'I 13200FR Tz J,,un-;unﬂ
I — =
ZBT221 130200 Pl =121 [1_‘!-1“?.‘- B}AER timFﬂ
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SENGUNTHAR ARTS AND SCIENC COLLEGE

[AfMiliated to Periyar University, Salom and Approved by AICTE. Mew Delfhi] .r"41
o TR DT 200 S epntfed Tastirerian e 4
Hecognized under section 2] and 12(08) of the UGL e
Act 1956 Accredited by MAAC ——
TIRUCHENGODE - 637 205, NAMAKKAL DT., TAMILNADU
SLOW LEARNER'S COACHING RECORD
Departmentof ....................... BIOCHEMIBTRY .. _oooneioeeeeeeeseens e
Degree / Branch [ Semester] B.Sc BIOCHEMISTRY {1-0DD)
Subject Code / Mame; 21UBCO1/ BASICS OF BIOCHEMISTRY
Faculty Handling the Class:MRS.J MALLIKA & MR P SENTHILKUMARAN
3 i = Dale | Atiendance of the Students. _— ;Trﬂu
, ame of (e 231221 | 24922902742 | 284221 [-20.12.21 | 30. ai
i Students = e 8RR s ki tha Remarks
A | B B INLS Fag Tests
C2UGTZTEICN | G MONISHA - B = e ¥ o a [ 15 PASS
CITUGTITOICH4 | C.SOUNDHARYA L I, ; T S T PASS
| Signature of the Faculty .~ | T LN e &y s 7 s
.:l"" an "_.1 '_ - ""'-ﬁ - i
.P"J.. -E'I I::__:":l{ {::.I e P L e, =y ey e FLLFY lr.-
¢ ARTS AND SCIENCE COLLEGH

5 ‘E-I‘:\LL "' n- — -.:. : .E:‘-' = i | —
.*:‘Ed - i 4
i 3, 2 — - \
'.._ Y r':\' I.'-:‘ - — Mo @
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SENGUNTHAR ARTS AND SCIENC COLLEGE

[ ATFilated g Previvas Wndvesity, Salbem and Appraved by AT, New Belli)
LR AT TR TR BT e T T
!lhilg'nrlﬂhrn-lﬂ sei tinm A1) and D2{H] of e LG
Kl DS EAG e pealital by FAAT
TURCCTNE S OaninE - n¥T 208, NANMAKKAL I, TANMILSN AR

Spee 1UR |

DEPARTMENT OF HIOCHEMISTRY
SLOW LEARNRS MARK REIPROT

ACADEMIC YEAR: 2021.22 SEMESTER: NO)

SUBIECT :BASICS OF BIOCHEMISTRY CLASS 1 B.5c BIC)
S.NO | REG.ND NAME OF THE STUDENT | CAl call UNIVERSITY | REMARKS
100 (100) EXAM{100)
1| C2IUGIZIBICETT | C.MONISHA Eq } 60 73 PASS
3 C21UGIZTBICO14 | C.SOUNDHARTA 77 Tl B0 (] PASS
I F ' '. | e ':T‘ o,
N 1 ot | .-"'i 3 w
1 i sl |:1' ‘."91..?_.{? X
Ly ~xry e —— ‘_r'.:' !:"r it o y
‘h. L "
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