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Authenticated Cell

Healthy Culture

Standardized Passage
Controlled Seeding
Standardized Treatment
Validated Assay

Reliable Data
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0 Tissue biopsy / dissection Mechanical and enzymatic 9 Centrifugation Seeding into culture Adherence and growth
tissue dissociation vessel of primary cells
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Transformation /
Immortalization Origin

Cells acquire immortalizing
properties via viral oncogene,
hTERT expression, or tumor-derived

source.
hTERT expression
Viral oncogene (telomerase activation)

(e.g, SV4O0 large T, HPY E6/ET)

70

Genetic alteration
(viral oncogene / hTERT) y

Normal somatic cell
(or tumor-derived cell)

Immortalized cell
(bypasses senescence)

NSy 7 AN

Continuous Monolayer
Expaasion

Cells are cultured in standard
cell culture flasks with complete
media, forming a confluent
monolayer of adherent cells.

Confluent monolayer
(adherent cells)

V4

Routine Passaging /
Subculturing

Cells are trypsinized, counted,
then diluted and split (e.g., 1:3 or 1:5)
into new flasks.

o Trypsinization

Trypsin-EDTA
(1-5 min)

€ Dilution & split
1:30r1:5 P |

Cell Banking and
Preservation

Cells are cryopresserved in liquid
nitrogen for long-term storage.
Master Cell Bank (MCB) and
Working Cell Bank (WCB) are
established.

in culture.

e Continuous Growth Curve

Immortalized cell lines proliferate
indefinitely, bypassing senescence
and maintaining long-term growth

—e— Immortalized cell line

(continuous growth)

—a— Primary cells

(sensrscence)

4!-» 10°1
8
LIQUID NITROGEN =
-196°C a9
e o
— P o _Co_b 108
¥ %
Cryovials 3
(-196°C) E 100
=
©
(&)
102
¢
10°
0
Master Cell Bank Working Cell Bank
(MCB) (wCB)
IAO”‘g't(“"‘J reference Routine use
stock and distribution

10 20 30 40 50
Passage number
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1. Cell sources 2. Undifferentiated 3. Pluripotency and 4. Directed multilineage
stem cell expansion stemness characterization differentiation
Mesenchymal Stem Cells (MSCs) Feeder-free culture Immunofluorescence staining Osteocytes (bone)
in specialized dishes
> % Bone formation
N - @ O and remodeling
b il = < Chondrocytes (cartilage)
N Bone marrow Adipose tissue = ;
\ / N ( \ H 2
\ A —>» \\ (&) /s Cartilage matrix
l——h J EL;}‘ - (\?/ b "\\9,‘ production
‘ < e / ?
' " k .//—-Oﬁ/ [ \ Adipocytes (fat)
| > : { 4 A |
| =~ \ ) I -
Vi 8 b / . 2
MSCs (adult) | Y850’ /4 > = | pidsiorage
e v A and metabolism
Induced Pluripotent Stem Calls (IPSCS) Round, pristine colonies
nduced Pluripotent Stem Cells (i S i i
P with defined borders ‘ Cardiomyocytes (heart)
CD surface markers |
R s . & Contraction
<@ . SSEA-4 SSEA-4
. ‘6\7; A ﬂ, ﬁ ¢ and rhythm
—'"’jy/e_\_ff;— (Oct4, Sox2, - A
ok Kif4, c-Myc) M
Adult somatic cells Reprogrammed "
(e.g., skin fibroblasts) iPSCs Nutrient-rich
. culture medium
Signal transmission

12

and network formation
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Confluency

Viability 4 Cell density
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Cell Age ¢ Passage Number o 9.@,o.o
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Passage 6 (P6) :5Lub o lols %

N\ 1404/07/15 (Passage upon thawing: P+2) :(Thaw Date) wg g,
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— Detaching of adherent cells
with enzymes

MCF-7 (ATCC HTB-22) : Jolw guco %*
P3 to P12 :(Project Window) jlxo jlul coguxe

(Camos oy il 90 ¥ Ly 5i5) 1:F :(Split Ratio) s coms
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Mammalian Cell Culture pH Monitoring

Cell Health (vellow)

Alkaline
(pH > 7.6)

CO, Balance -

Acidic
(pH < 6.8)
-
aR -

Overconfluent cells
(high cell density)

%  High lactate accumulation

9 ;
Loctat (metabolic byproduct)

&5
&

Bacterial contamination
(cloudy media / turbidity)

Closed non-vented cap
(limits CO, exchange)

A Right pH = Healthy Cells

-

7.0 7.4

Phenol Red Color Indication -

Optimal Physiological
(PH7.2-7.4)

5% CO, Incubator
equilibrium
(stable pH environment)

Healthy adherent cells
(optimal morphology)

Balanced bicarbonate buffer
(maintains pH)

= Reliable Results

v/ Monitor pH
v Ensure Optimal Cell Growth & Viability Oo

7.8

Phenol Red Color vs pH

72-74 >7.6
(Pink/Orange-Red) (Magenta/Purple)

CO, depletion
(insufficient buffering)

Out of incubator
(no CO, atmosphere)

Loose cap
(reduced CO, retention)

Low cell density
Q (less acid production)

)
Q

+ Maintain 5% CO, « Use Phenol Red o‘o
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Single Cell Suspension
in a Sterile Eppendorf Tube

=— 1:5me

b-

F— 1.0

|

— 0.5
L.

Single cell suspension
in sterile Eppendorf tube
(1.5 mL).

)

N

ob e 55 el S5y b (Viability) o ouij g o515 o :Cell Counter / Hemocytomete

1:1 Mixing
with 0.4% Trypan Blue

i .

Cell 0.4%
suspension Trypan Blue

M
i

Final mixture
(1:1 dilution)
=0.2% Trypan Blue

Mix 1:1
(50 pL + 50 pL)

[

Sl o+

I il
7

2= (@ (@j &. // (€ ‘ / // /.‘ s

Load 10 pL into Hemocytometer

Microscopic View

Under Coverslip (Capillary Action) (Phase Contrast)

4 Capillary action
[ fills the chamber

( ) Viable cell
.7 - Bright, shiny
* Round
« Clear (unstained)

Hemocytometer Dead cell
(Neubauer chamber) + Dark blue
« Irregular

+ Stained

Hemocytometer grid with
viable and dead cells.

\

S99 Sl e ] -v

Calculations

Viabiifty (%)

Number of viable cells

Viability (%) = x 100

Total number of cells

Cell Coceerrtation

Average count x Dilutionor

Cells/mL = factor

2x104

Where:
+ Average count = mean number of cells
per 4 large squares

» Dilution factor = 2 (for 1:1 mix)
+ 2 x 10 = chamber volume factor
(0.1 mm depth, 0.2 mm? area)

7 //

The absolute count

5K
r %

A s
[
[ I
=3 1mm 1‘,/
'-.l'f
\.\\‘
1mm
¥ B> 1mm
1mm 1mm 1mm
1- p: 2- *
L S
' @
e N
? =1 ‘@ \
yl *®
[ 11



Cell concentration (cells/mL) = Average cell count x Dilution factor x 10*
® yiogialugad b Joku @Sl duoloe : Jlie

ﬂ Cell concentration (cells/mL)

= Average cell count x T A Lol ¢
rypan Blue L 1:) Co VF+AY + VA +AY) = F
Dilution factor x 10* . ( ) V& ¢ AY s YA AY

A ¥ x Yol — Dilution factor = 2 = Jolw Ao
o X X o

=1,% x Yo cells/mL
\__ = N >, . ) \& >,




Li |
Cell viability (%) = —————— x 100
(Live cells + Dead cells)

Trypan Blue UL ngLu oL Al :,Jm

Cell viability (%) = il
[VY = (VY + A)] x Voo = qo/ Live cells o
(Live cells + Dead cells) 03y0 s Johw

Qo7 = Johw Hloox;

g 50 0393 (1 Ky @ Trypan Blue ygua> 53 0350 o Jolw ——
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(Think Before You Act) o5 S8 g9 0 31 Jud 1 s 3 smab/ %\

:(Source & Biology) aiges coudlo g Licw \ ."' 17

Sl plp 0 Slusl

18 dolawlills g )l g 0oy blio jo Aslill by 5670 s L adgl s \///_

(Lentivirus, Retrovirus, AAV) 929 B yeS g 9 Sty s 5w

Centrifuge Aerosol-Tight Biocontainment

safety Cups (Buckets) | (Activity & Procedure) cudld 95 oL j,0.Y

Containment

Protecti

(do.).w )l.u.u ‘)9.».94)..ul.w) J.ngﬂ J.Jg; J.».wLu b uLo‘AS‘

(Containment & Response) | x4 Zewly g 5L .Y

shs b b cawbiio (PPE) 69,8 cbilis &l g

(036 7+ Y+ oy s g 1S gt | g5 1) ilowmny 9 (5 ylas (o9

LSOP cule, ¢ (Spill Kit Protocol) cuis 5,49 <o oo SS9y
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© Lab coat
(fitted, knitted
cuffed wrists)

) @ Nitrile gloves

(comfortable fit,

no tears)

@ Disinfect hands
(gloved)

“N @ Disinfect media
N bottles & surfaces
before entry

@ Use 70% ethanol

© Pre-labeled
sterile tubes

(especially media,

|
(not higher) W 53

reagents, antibiotics)

9 413939 31 Ly (6 3Lw °°‘-°t s
:(Sash) iow 0,5 3U 3 iy b w&/]
03 s it S + 10 i ] s b olais | igrg, ((PPE) 68,9 cbilis 1/ |
399 3l wm, PMBI ST ST Fg w0 0)los g b JSTiwd Fgdenus i o Ve Joilil ail 2 \/
3 51 5 9590 Slge plod lodzr g Bl (5,105 Juod (LAET (o 2 2L fio (5325 doliyy 3 D
198 G s o5 ey Sgems 31 6 puFol £ 3Ll s Log 9,5 :(Minimalism) s5le cols Lol 4 ‘
0391/ Wlowws 4wzl 31 jued dns b &l jud St S8 1 o las 20 bojlw S5

v

975 3 it 398 (59 3,5,5 4iB 1+ JBlu> g (ogilo) HLikd g oy 2 10 ;Ko iy .

O Minimalism & Unblocked Grilles

@ Keep interior
decluttered

@ Front & back
perforated air grilles
completely unblocked

Class I
Biological Safety Cabinet

Clean  Working Biohazard Left: Clean Zone
Zone Zone  WasteZone (sterile supplies)

4 (@ Center: Working Zone
(cell culture work)

@ Right: Biohazard Waste
Zone (waste container)

Check airflow
(typically 100-150 Pa)

@ Ensure system
is functioning normally

@ Allow 10 minutes

10-Minute fan warm-up
rﬁlrﬂo‘f ﬁa'iﬂf.,, Fan Warm-Up before use




S 510 o ylovus

T Rear Exhaust Grille 1
(Keep Unobstructed)

Working Zone | ,.g- Biohazard Waste Zone
(Action Area) AL (Discard & Decontaminate)
- . k i
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5 10 Common Aseptic Technique Errors
—\ in Mammalian Cell Culture

L)

s

AN

Penicillin-_
| Streptomycin |
100x

(
N
. - Antibiotic Crutch Cross-Cell Line Mixing
&
31 £



(Masking Effect) Sogf ol .1
(Narrow Spectrum) obls o guww .2
(Phenotypic Alteration) b oslo gpdy )| sSG b wle .3

(Delayed Root-Cause Analysis) ob aiv; jo o5 0m .4
S 98l S (g 5 590 50 el (1 0590 Ahai yB g bt Al (o St | S

s 2

=]

(/)
Reliable &

Reproducible
Data
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:(Verification & Quarantine) coMuw b 3,0 999,39 :) )ls |
al cos 1%

:(Tiered Cell Banking) ;¥ g0 (5,85 SGU o551 ! :Y 31
Master Cell Bank (MCB) sl +¢
Working Cell Bank (WCB) o.Jgi %

(Execution & GLP) & ,l ST puondi 9 wlidos ¥ 308
(Passage Limit) jLul oMb oy %
(Traceability) zol> gy SY o

aud gl doukas 48 g yizo Cymoli o3 \\



- L S g3l ool] +(Pre-warmed at 37°C) ¢S luxo o5 gjw ookl :(Preparation) b;Ls u-~’ '
« JUg Z9s5 3l G 380 (5,105 Jd |
: S oo a3 ST JS! o (g 4SS o9 331 G a 50 YV g5l o 50 (Rapid Thaw) gy pw 093 1095 oMb (g58

e ((Fekw 00y 3o colais| JSTgp 3ub) jouds y5lw b ouds J 55 g5lw @8 b Coomw s :DMSO <y p oo

9 luibiwl (Seeding Density) 51,5 L Sudld a0 Jokw (gl gan JUES :J gbw ClS
a5 g gu,b Passage Jbg o)l a5 cui ((Traceability) ¢ . K»,

A o3k yo b Jskw (Adhesion) JLail g s38is8)90 (22U 35! iadgl iy
elw YP UG
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(Thawing Protocol) Jbgg:!,S wgd g5l 770 /° 3
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Cell culture c

ter a cell cult
and proliferate alongside cultured cells.

Common contaminants include bacteria, fungi and

&

\
(Green Flags / Homeostasis) Jolw <o 6uu;§f;
(Morphological Fidelity) < 35¢/98 90 5,089 v
(Adhesion & Spreading) sdow b w9 4lal Jlasl ‘/
(Predictable Kinetics) owo gon BB ol Sooos \/ |

(Background Clarity) aoo) w cadlils v



(Red Flags / Cellular Stress) o jlouia g yhas U,-ch\
(Phenotypic Drift) ol> wigd juuis

(Detachment / Anoikis) gloog Soilos

(Kinetic Deviation) Soccouw Gl il

(Biological Intrusion) Ssgl —ows; b ailis
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|
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b (Stationary/;s%u 36 4 395 31 i) “A+ G 7V 0515 55 Ygano P
Sboyl Bud g (ATCC) g o SPLE b guadai &y 5 | (

(0> 31 s o51,5) Over-confluency célge v

| $995 4 3¢5 Sublus ¢ (Contact Inhibition) owled jliw : SlSo la J5105 @
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(Adherent Cell Passaging) cocwuns s Jodu 3L»Lg;/’g;//7‘;\"t
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Conﬂuency 9 CeodMw «(s59dg8 590 1 Jodw ‘sab) )‘ .1 1,1" J=
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Split Ratio / Seeding Density w9 Jolw o Lo
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(Suspension Cell Passaging) o gumibowgw b Joluw )L“bi///\\

Viability 5 Cell Density ;5"

Ogmilwgm (55w CS 19T (gl Mo (40 )5 Lol %////
Resuspension g jgs wilw :30d & gm0 30 b 03U buxo b 55l 33,
G S (gl adsl o5 1y ki 4
i oo il g clls B,k 4 Jlasl LS
5ol oledbl e .6
Cell Density
Viability
Passage Number

Final Volume

\ » . o). — Culture Medium
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A o JB sbr ool g9 b alaii Seeding Density. ==

A :sb cewlo Seeding Density o -
‘ 2l 8ylaitiwl g sy (s lol sbog S o v | 5%
‘| ‘I \""/ ,/',':“

. | | ~ //H
J il e bl by wae b v

WS Sl bl LG o Over-confluence ;I v/

Sel sl Endpoint g ye03l £95 b cawlicnn v

Fadlondos cyund  Jolge 4
{Jll“reatment duration | Cell type | Plate format | Experimental intervention | Assay / Endpoint

40
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7
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(Action Protocol) sludl o 5o (Differential Diagnosis) Jlus! Je g S 8l auseid
Py S (25, Y YU o515 g puundgolbio V'

Sg,yb g buxo S (i) v o Lol 650 38 b | 1 yo el v
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‘ N\ (Action Protocol) slud! g 545!
|

J ¢(Morphology) u,ls xub ol b Jolw LT
| ¢(Viability) cowl a8t goals Sl oasy LT
\(Culture conditions ) 3 pao dlgo g Serum loxo
(Incubator) gwaw o Sdos § CO:2 (o

\\(Mycoplasma testing ) S5g1 4 i & yg00 40

) 5 omlPassage g el Jl gl Sl b dunlio

=/
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<X X X X X

SO sbgsbew .

WSS od iy b Joduw Y 599 Lw

Thawing / Freezing ;| b cow! v
Seeding Density cewlol v

slulaz Jalmo b oo 51 o plod v/
cwwbul Serum U cuis e v
HPLeSS byl b COz s Ho sl v
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