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Stem Cell & Regenerative Medicine

Global Market
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The Qatar Foundation will have a stem cell laboratory in

the US$4.5 billion Sidra Medical Centre, and will include

a genetics and stem cell unit.

Council for development of the STEM cell sciences and technologies





Some disciplines have recognized that science based innovation

involving a necessary clinical trials stage is not the only available

model of innovation.

Country No of Clinics No of Patients

China > 400 > 50,000

United State > 350 > 30,000

Russia > 150 > 20,000

Japan > 20 > 10,000

India > 60 > 15,000

South Korea > 15 > 8,000

Size of cell therapy market in some countries

Council for development of the STEM cell sciences and technologies
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On August 30, the FDA approved a type of

CAR T-cell therapy for certain children and

young adults with a form of ALL.

The treatment, Tisagenlecleucel (Kymriah™),

is the first CAR T-cell therapy to receive FDA

approval.

CAR T-Cell Therapy Approved for 

Children and Young Adults with 

Leukemia

Council for development of the STEM cell sciences and technologies



Blood Cells

Stem Cells

Mature Cells

ACS

PRP

Platelet Lysate

Platelet gel

Plasma gel

PRF

Microfat &

Nano fat
SVF

ADSC

BM Stem Cell

NK Cell

Therapy

Lymphocyte

Cell Therapy

Skin Stem Cell



 Hemoderivative Materials
13

Whole Blood

Plasma

Platelet Rich Plasma 
(PRP)

Platelet Rich Fibrin 
(PRF)

Platelet gel (PG)

Platlate Lysate (PL)

Serum

Autologous serum 
(AS)

Autologous conditioned 
serum (ACS)



 Platelet Rich Plasma (PRP)
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 The costs for PRP injections can range from $500 to $2,000, according to Scientific American

 Pubmed the government repository of medical papers lists over 8,600 medical papers on PRP

 According to the report, the global platelet-rich plasma market was valued at US$ 195.2 Mn in 2017 and is

projected to expand at a CAGR of 12.0% from 2018 to 2026.

Platelet Rich Plasma



 Clinical application of PRP
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Infertility
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RESULTS OF PRP THERAPY ARE STEEL 

CONTROVERCIAL????
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 Platelet Count

 WBC Count

 Patient Criteria



 Platelet Lysate (PL)
21

 Advantages:

 Growth factors have more than other Hemoderivative material 

 Lack of inflammatory reactions due to the elimination of leukocytes and platelet membranes

 Storage and maintenance for long periods of time

Platelet Lysate
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Clinical application of Platelet Lysate 



Muscle injuries

Spinal disorder

Ligament injuries

Osteoarthritis

Tendon injuries

Eye Drop

 According to the Arthritis Foundation, approximately 54 million adults and around 300,000 children had doctor-diagnosed

arthritis in the U.S. in 2017. This number is projected to reach 67 million by 2030.

 Orthokine was approved for use in Germany in 2003

 As of August 2012, about 60,000 patients worldwide have received the treatment

 The therapy can cost as much as $10,000, depending on the number of injections needed

Autologous Conditined serum (ACS): 
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Autologous Conditined Serum



A)



Microfat

Nanofat

Nanofat cream (wound healing)

Nanofat + PRF

Adipose-Derived Tissue 
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26 Nano and 

Micro Fat
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• Recurrent Pregnancy Loss: RPL

• Habitual abortion

• Habitual miscarriage

• Recurrent abortion

• Recurrent Miscarriage: RM

Terminology (Kolte et al., 2014)



Recurrent miscarriage (RM)

 RM is 3 or more consecutive, spontaneous pregnancy loss, under 20 weeks
gestation from the last menstrual period, by the same partner

 The incidence of RM is variable range from 0.5% to 2.3%

According to the guidelines of the American Society for Reproductive Medicine
(ASRM) and European Society of Human Reproduction and Embryology
(ESHRE), the cause of RM is diagnosed in only half of patients. Therefore,
reproductive immunology can help to uncover a considerable number of
idiopathic RM

Definition



Possible causes  

Genetic 
Factors

Anatomical 
factor

Infective 
Agent

Inhereted
Thrombophilic

defect

Environmental 
factor

Immune Factors

Un-explainedExplained 



A successful pregnancy : 
a dynamic immunologic process

Depends on the ability of the maternal immune system to change and adapt to 
each specific developmental stage



Immunologic factors (Lim et al., 1996)

Autoimmune-(immunity against 

self)

Either antiphospholipid 

antibodies or other auto 

antibodies (Systemic Lupus 

Erythmatosus)

mediated by humoral 

factors

Alloimmune-(Immunity against 

non self)

An abnormal maternal immune 

response to fetus or placenta

alteration in cellular immunity 

Autoimmune

Alloimmune



Immunotherapy
(Porter et al., 2006)

01

02

Immunostimulatin

g 

Immunosuppressing

 Leukocyte immunization:

 Stimulation of  the maternal immune 

system  using alloantigens on either 

paternal or pooled donor leukocytes

 It poses significant risk to both the 

mother and her fetus.

 Trophoblast membrane immunization

 Third party donor immunization

Includes:

 Corticostroids

 Intravenous Immunoglobulin 
(IVIG)

Immunosuppressive therapies for

autoantibodies and to inappropriate

cellular immunity toward the implanting

fetus Includes:



APCA and Blocking Abs

 blocking antibodies (BA) inhibit mixed lymphocyte reaction and are also anti-mitogenic in nature.

 Mixed lymphocyte reaction blocking antibodies are specific to the husband's lymphocytes.

 During normal pregnancy and after lymphocyte immunotherapy blocking antibodies are

developed.

 positive rate of APCA was significantly higher in recurrent spontaneous abortion (RSA) women with

successful pregnancy (82.4%) compared to the abortion group (10%)





Times, doses and Type of injection of Lymphocyte immunotherapy



Clinical trial studies on lymphocyte immunotherapy (LIT) in 

patients with recurrent pregnancy loss (RPL)



Systematic review 



Pregnancy Rate



Live Birth Rate





36



The effect of PBMC-therapy on 

pregnancy rate in recurrent 

implantation failure (RIF) 

patients

44



Rif

Recurrent implantation failure may be defined as failure of implantation in 

at least three consecutive IVF attempts, in which 1–2 embryos of high grade quality 

are transferred in each cycle

It is estimated that approximately 10% of women seeking IVF treatment will experience 

this particular problem

45



Uterine anatomic abnormalities

Endometrial thickness and receptivity

Thrombophilia and connective tissue disease

Immunologic factor

Genetic factor (Karyotype)

Assuming the embryo ceases to develop in utero

Embryonic    

Factors

46
Implantation failure is related to either maternal

factors or embryonic causes.



A successful pregnancy : 
a dynamic immunologic process

Depends on the ability of the maternal immune system to change and adapt to 
each specific developmental stage



Maternal immune systems seems to be involved in

pregnancy throughestablishment and maintenance of

Th1/Th2 profile balance

Th1
Th1(pro  

inflammatory)  

TNF

INF

LIF  

IL1,6,12,15

Th2 Implantation

Th2(Anti  

inflammatory)  

IL3,4,5,10,13  GM-

CSF

Pregnancy Th2

Th1
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Implantation 

rate 

Quasi-exp

studies

Implantation 

rate 

In RCTs
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Pregnancy 

rate 

In quasi-exp

studies

Pregnancy 

rate 

In RCTs
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Live birth 

rate 

In quasi-exp

studies

Miscarriage 

rate 

In RCTs



Introduction

Intrauterine administration of autologous hCG-activated peripheral blood 

mononuclear cells improves pregnancy outcomes in patients with recurrent 

implantation failure; a double-blind randomized control trial study



Methods

Subject and Study 

design

 248 patients with the history of IVF failure

Regular 

menstrual 

cycles

Age < 

45 years

Primary 

infertility

At least 3 

previous 

IVF/ET

failures

BMI < 

30

Low Th-

17/Treg



Methods

Anti-TPO, 

anti-TG, 

ACA, APA, 

ANA and 

anti-dsDNA

Chromosom

al 

abnormalitie

s

Presence of 

auto anti-

bodies
Poor ovarian 

reserve 

(FSH <15 

mIU/mL), 

On the 

other 

hand

Polycystic 

ovary 

syndrome 

and uterine 

pathology

Mutations 

involving 

the 

coagulation 

system Pro s, Pro C 

and factor 

XII 

defections

Positive 

HIV, HCV 

and HBV 

tests



Methods

Flow cytometry

10 ml

For Th-17, Treg and Th-17/Treg
Blood Sampling

20 mL

Five days before ET

PBMCs Isolation 

Using Ficoll-Paque PBMCs Culturing

20-30×106 PBMCs were suspended 

in 8 ml CM10

At the presence hCG (10 IU/mL.day) 

for 48 hours 

21

248

100



Pregnancy Outcomes



Results

Pregnancy 

rate

Live birth 

rate

Miscarriage 

rate



Results

TABLE 4.  Clinical outcome of the patients in the PBMC-treated and control groups

Treated RIF 

Patients% N=50

Control group% 

N=50
P value

Pregnancy Rate% 42% 22% 0.032

Live Birth Rate% 38% 20% 0.047

Miscarriage Rate% 8% 24% 0.029
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Exosome And Female Infertility 



Human Umbilical Cord mesanchymal Stem Cell exosome





 Embryonic Source  Adult Source



Orthopaedics Applications Neuro Applications Eye Applications Other Applications

•Spinal Cord injury

•Spinal Fusion Treatment

•Cerebral Palsy

•Autism

•Motor Neuron Disease

•Multiple Sclerosis

•Parkinson's Disease

•Alzheimer's / Dementia Disease

•Cerebellar Atrophy

•Cerebellar Ataxia

•Spinal Muscular Atrophy

•Down Syndrome

•Optic Nerve Demage

•Retinitis Pigmentosa

•Macular degeneration

•Stargardt / Macular Dystrophy

•Glaucoma Disease

•Diabetes (Type 1 & 2)

•Accute / Chronic Liver Disease

•Muscular Dystrophy

•Acute / Chronic Kidney Disease

•Peripheral Arterial Disease

•Myocardial Infarction

•Lung Disease

•Erectile Dysfunction

•Anti-Aging Treatment

•Scleroderma Disease

•Non-union / Delayed Union Fracture

•Osteonecrosis or Avascular Necrosis 

(AVN)

•Knee cartilage defect

•Rheumatoid Arthritis (RA)

Stem Cell Therapy











• Delivery of BMDSCs
After successful CD133+ isolation, patients were referred to the radiology

department of HCU, where cell delivery to the endometrial stem cell niche

via intra-arterial catheterization was performed using a technique routinely

performed for embolization of fibroids. The common femoral artery was

approached using the Seldinger technique in which a 4 F introducer allowed

catheterization of both hypogastric arteries with an angiographic catheter

curve and a guide Terumo 0.035 in. Through the latter catheter, a 2.5 F

microcatheter with a guide (0.014 in) was introduced to catheterize the

uterine artery to the most distal spiral arterioles that the microcatheter could

reach. Once the catheter position was stabilized and verified, 15 cm3 of a

saline suspension of the selected CD133+ cells (containing 42–200 × 106

cells, mean (123.56 × 106) was two injected through each uterine artery into
the spiral arterioles.





• Preparation of the UC-MSC /collagen complex
The regeneration-induced functional complex was made as follows: a 4 cm × 6 cm collagen scaffold with pores

of 20–200 μm in diameter (Zhenghai Biotechnology Company, Shandong, China) was rinsed with xeno-free

MSC culture medium (MesenCult™ MSC Basal Medium, Stemcell Technologies, Vancouver, Canada), excess
fluid was aspirated, and a suspension of 1 × 107 (about 4.2 ×105/cm2) UC-MSCs was dripped uniformly onto

the scaffold. The cell-seeded scaffold was incubated in humid air consisting of 5% CO2 at 37 °C for 1 h before

transplantation

• Hysteroscopic operations

Two experienced gynecologists using ultrasound guidance performed the hysteroscopic operations. The

endometrial adhesions were separated using non-electrified micro scissors until an anatomical uterine cavity

with slight staxis was observed. The UC-MSC/collagen scaffold complex was spread onto an 18F Foley catheter

and placed into the uterine cavity, and then an infill catheter bulb containing 3 ml of saline was used to attach

the scaffold to the inner wall of uterine cavity. After 12 h, the catheter was removed after withdrawing saline in

the bulb. The procedure was performed following 10 days of 6 mg/day Progynova (estradiol) (menstrual period

day 13). Continuous administration of the same dosage of Progynova, lasting for 30 days following the

operation, and 60 mg of progesterone was injected on the 30th day post-operation. Then, the hormone

replacement therapy was stopped, and patients returned to a natural menstrual cycle.



scanning
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The average maximum endometrial thickness, measured in 25 patients, increased from 4.46 ± 0.85 mm to 

5.74 ± 1.20 mm. Among them, three patients became pregnant after ET (Patient Nos. 10, 17, and 

18), seven patients became pregnant spontaneously (Patient Nos. 1, 4, 5, 15, 19, 20, and 23), 

and two patients experienced failed ET (Patient Nos. 3 and 16)

In total, ten patients became pregnant by the end of

30-month follow-up period.( the end of August 2017)
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Results









Thanks

“Thank you for your attention”


