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Stem Plus Cryopreservation Pvt. Ltd. is situated in Sangli Miraj Kupwad
commercial complex, Bus stand road, gaon bhag Sangli Stem Plus
Cryopreservation Pvt. Ltd.. Established in the year 2012, Stem Plus
Cryopreservation Pvt. Ltd. in gaon bhag, Sangli a top player in the category
stem cell Banks in the Sangli. Over the course of its journey, this bussiness
has established a firm foothold in its industry.

Stem Plus Cryopreservation Pvt. Ltd. maintains the highest possible cord
blood standards in the industry. They are processed according to FDA and
DCGI standards. The lab of Stem Plus Cryopreservation Pvt. Ltd. is run by
one MD Pathologist.. This broad range of experts involved in cord blood
bank ensures that every aspect of the collection, processing and preservation.

As we know that an internship gives a student the opportuanity for career
exploration and development and to learn new skills. An internship can give

you first hand industry experience . As a part of my achievement and to
enhance my skills I had joined an internship program at Stem Plus

Cryopreservation Pvt. Ltd., for 10 days from 3 January 2024 to 13 January
2024. I decided to join this internship to gain practical knowledge.
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Introduction to Stem cells

Stem cells are a class of undifferentiated cells that are ahle to
differentiate into specialized cells. Stem cells have the remarkable
potential to renew themselves. They can develop mto many ditferent cell
ypes in the body during carly life and growth. Rescarchers study many
different types of stem cells. There are several main categorices: the
“pluripotent”™ stem cells (embryonic stem cells and induced plurnipotent
stem cells) and nonembryonic or somatic stem cells (commonly called
“adult” stem cells). Pluripotent stem cells have the ability to differentiate
into all of the cells of the adult body. Adult stem ccells are tound 1n a
tissue or organ and can differentiate to yield the spectalized cell types ol

that tissue or organ,

= ) = g il TP
vyl i G eslen ie red du P Pyl O

4
&

.‘.l

- NS
-

o

& s e Surl e rd

u}i

- ~S—_
L "‘
3, -

At o “wlil ol O3 TTE N By
=

<33
HE‘- e . “-::)..#"
N

O Sscanned with OREN Scanmar



Adult Stem Cells (ASCs):

Adult stem cells. These stem cells are found in small numbers in
most adult tissues, such as bone marrow or fat. Compared with
embryonic stem cells, adult stem cells have a more limited ability to give
rise o various cells of the body. Adult cells altered to have properties of
embryonic stem cells. Scientists have successfully transformed regular
adult cells into stem cells using genetic reprogramming. By altering the
genes 1n the adult cells, rescarchers can reprogram the cells to act
similarly to embryonic stem cells.

Types of Adult Stem Cells:
| .Hematopoietic Stem Cells (Blood Stem Cells)
2.Mesenchymal Stem Cells
3.Neural Stem Cells
4.Epithelial Stem Cells
5. Skin Stem Cells

Embryonic Stem Cells (ESCs)
During days 3-5 following fertilization and prior to the embryo (at

this stage, called a blastocyst), contains an inner cell mass that is capable of
gcnerating all the specialized tissues that make up the human body. These
are pluripotent stem cells, meaning they can divide into more stem cells or
can become any type of cell in the body. This versatility allows embryonic
stem cells to be used to regenerate or repair diseased tissue and organs.
Induced Pluripotent Stem Cells :Induced pluripotent stem cells
are stem cells that are created in the laboratory.
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a) Physical Examination laboratory

Types of Equipments in the laboratory:
1) Thermometer- It is used to check temperature of cord blood.
2) Weighing balance- To check actual volume of cord blood.
3) Rh view box- To check coagulation of cord blood sample.

Objective:
To ensure the physical condition and other parameters of cord blood

sample received at laboratory fulfills acceptance criteria.

Procedure:

| .Check inside temperature

2.Check coagulation in cord blood bag

3. Check haemolysis of cord blood sample

4.Tube sealing of cord blood bag for transient storage of cord blood
sample. Check the weight .
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Transduction transmissible disease screening laboratory
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Types of equipments in Laboratory:
1. Centrifuge: Separation of serum from maternal blood sample.

2. ELISA reader: to read absorbance of micro well ELISA plate for
screening of infectious diseases.

3. ELISA washer: To wash micro well ELISA plate for the screening of
infectious diseases.

4. Central Monitoring System: Monitors temperature for all channels.
5. PH meter

Procedure:
1. Separation of serum sample from maternal blood sample

L

2. Detection of HIV Ag in maternal serum sample
Detection of HBs antigen in maternal serum sample
Detection of HCV antibodies in maternal serum sample
Detection of Anti CMV IgG antibodies in maternal serum

S

) sample

6. Detection of Malaria specific antigen
7.Detection of VDRL(syphilis)

8. Detection of Hepatitis C virus
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b) Haematology and serology laboratory Equipments:
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1. Fluorescent assisted cell sorter
2. Haematology analyser

3. Microscope

4. Water bath

5. Refrizerator
6. Automated cell counter

Cell count and viability:

The number of MNCs and VSELSc are calculated by observing

under light microscope. The Neubauer’s chamber slide and cover slipe are
cleaned with 70% alcohol.10 microlitre Standard dilution method was

followed for making final concentration of cells. Then it was mixed with

0.4% Trypan blue stain .

Formula

Total no.of cells = Number of live cells + Number of dead cells

Viability= Live cells+ Live cells + dead cells x100

Cells count was taken on Neubauer’s chamber using standard protocol.
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| ¢) Cord blood Processing Lab
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' Equipments :

)

\ | .Biosafety cabinet

) 2. Refrigerated centrifuge

' 3. Shaker

' -
\ 4. Sepax (automated processing)
' 5.Co2 incubator
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rsolation of Mononu clear cells
| Distribute the amount of blood equally in each 50ml centrifuge tube.

2 Take out 2ml of Cord blood for Sterility testing

3.Density gradient centrifugation was carried out using Ficoll’s reagent
( HiMedia)

4 Centrifuge for 2300 for 15mins

5.Remove the Buffy coat .Add 1ml of PBS to the Buffy coat .

6. Centrifuge for 1500rpm for 10mins

8 Add 10%DMSO in cryovials and then add MNCs(Every addition
should be carried out in cold condition)

9.Then the sample were taken to the CRF for cryopreservation.

10.After checking Sterility reports the sample was stored to main tank
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y 7.Take the supernatant.
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| from quarantine tank.
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d) Sterility and media preparation laboratory

Equipments

1. LAF
2. BOD incubator

3. Incubator(37°C)
4: Magnetic stirrer

5. Weighing balance

STERILITY TESTING:

Sterility testing lab contains biosafety cabinet, incubator, BOD &
CO2 Incubator, pass box static etc. The Cord blood sample is tested for
fungal and bacterial infection. The first media used is Fluid
Thiogllycolate to detect aerobic & anaerobic fungal growth and the other
media used is Soya Casein to detect fungal growth. Three test tubes are
labeled namely +ve control, -ve control & sample. In positive control,
Inoculation of Staphylococcus aureus 1s done and in negative control
sterile water i1s used and in the sample test tube we take the cord blood

10
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sample. After 14 days of incubation we examine the sample and is
compared with +ve and -ve controls.

Positive control.  Negative control. Test

Staphylococcus Sterile water. Sample

aureus colony

Cryostorage room
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Equipments:

1. CRF (controlled rate freezer)

2. MVE tanks
3. Quarantine tank's

G4. Cryoshipper’s
Cryogenic Storage

After completing all the above steps the cryopreservation is done in the
cryogenic storage room. First of all the cryovials that contain the cord
blood sample are transferred into Control Rate freezer (CRF). This
machine decreases temperature per degree per minute till -196 degree
Celsius is obtained. This process takes 3hrs 30 mins. Then transfer this
sample into quarantine tank that contains liquid nitrogen till we get all
sterility & ELISA test reports after getting all the test reports transfer the
sample into the cryogenic freezer for final preservation.

11
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Marketing of Stem cells

As we know that stem cells are the main cells of the body. Those
stem cells are helps to cure various types of diseases i.e 80+ diseases are
cured by stem cell therapy. Marketing of the stem cells is the main task in
that we have explain information about the stem cell, purpose of their
preservation ,stem cells applications in medicine,why cord blood is used?
And how stem cells are beneficial to the recipient? to the client s. All of these
terms which are included in Marketing.

12
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What I learned?

During this internship I learned many more information about stem cells.
There types and sources. How stem cells are preserved? In that for
sreservation of stem cells which procedures are carried out in the
laboratory? Along with this I learned which diseases are cured by stem cells

herapy also.

For the isolation of stem cells there are main compartments are
present. 1) Physical Examination area 2) Sterility testing area 3)

Transduction Transmissible Disease. In physical exammation to ensure
physical condition and other parameters of cord blood sample received at

laboratory fulfill acceptance criteria. I observed the temperature of cord

blood sample and to check sample for hemolysis and coagulation and
determining the value of cord blood. I learned about the generation of bar

code for proper Identification of cord blood unit. Separation of serum
sample from maternal blood sample for the infectious diseases testing. After
the negative result of that testing isolation of MNCs performed. During this
internship 1 understood the instruments used for the stem cells

cryopreservation and stem cells application in the Medicine.

This internship has increased my interest in pursuing a career in
industry. I truly appreciate all of the time and effort that you and other staff
spent training me. This has been a valuable learning experience. Thank you
again for all your support, and for all of opportunities you have given me. It
was great experience in these stem plus cryopreservation internship.
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