
To Blister or Not to 
Blisteréthat is the Question

Dr Suleman Bhamjee (MBBS Dip Derm FRCP FAAD)

Consultant Dermatologist/General Physician



Macbeth Act 1 Scene 3

ÅñIf you can look into the seeds of time, and say which grain 
will grow, and which will not, speak then to meò.

ÅDr Suleman Bhamjee

ÅñIf you can look into the cells of the skin, and say which 
gene will blister, and which will not, speak then to meò.



What Does Skin 

Look Like?

ÅIt forms a carpet across 

the body

ÅOffers protection

ÅGives sensation

ÅRegulates heat

ÅSecretes waste

ÅMakes vitamins

ÅRegulates water balance



What Does 

Skin Look?
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Skin Look?



What Does a 

Dermatologist Do?

ÅLook after people whose 

skin isnôtô working.

ÅFind out why the skin is 

broken and try to fix it.

ÅGene hunting ïbad skin 

caused by faulty genes.



What Does 

Skin Do?



What Does 

Skin Do?



HOW MANY LEGS?



DUCK OR RABBIT?



The puzzle of DNAé



Dermatology is very visual



ñLines Of 

Blaschkoò

Human skin 
also develops 
along certain 

lines.



Other Lines (of skin research) 
All Over The World



Case Study: JPB
42 Year Old Female



Case Study: JPB

Mother apparently had 
blisters on her abdomen 
during pregnancy. No 
other family members 
affected. She was careful 
not to play sports at 
school due to skin fragility.

42 Year Old Female



Case Study: JPB

Not itchy, no milia, toe nail 
dystrophy present and 
seems to be symmetrical 
with the finger nails e.g.: 
thumb, index and middle 
finger of both hands, 
eyes, tongue and voice 
seem normal.

42 Year Old Female



Quiz Time

Å7 Clinical cases with blisters in children

ÅIs it what I think it is?????????



Congenital 

herpes 

simplex

virus



Mother and 

child with 

Pemphigoid 

Gestationis



Staphylococcal

Scalded

Skin

Syndrome



Acrodermatitis enteropathica



Bullous Mastocytosis



Infantile

Bullous

Pemphigoid



Who passed the Quiz?????



Case Study: JPB



Case Study: JPB



Dystrophic 
Epidermolysis 
Bullosa
Cockayne-Touraine type

Diagnosis?



IMPROVES; NORMAL LIFE EXPECTANCY

WORSENS; DIES DURING INFANCY

USUALLY SURVIVES; 

CHRONIC BLISTERS, 

SCARS AND CANCER



How Do You Make 

New Skin?

ÅWhat does normal skin 

look like?

ÅNo tattoos

ÅLayers: Epidermis, 

Dermis, Fatty Tissue, 

Blood Vessels, Follicle, 

Oil Gland, Sweat Gland, 

Melanocytes



Epidermis

Dermis

Fatty Tissue

Melanocytes

Sweat

gland
Blood

vessels Follicle
Oil gland



Epidermis

ÅLooks like a brick wall.

ÅForms a barrier like a 

brick wall.

ÅHigh rapid turn over 

organ.

ÅGet a brand new 

epidermis every 4 weeks



The Epidermis 
forms a barrier 
like a brick 
wall.

35 billion cells in skin.

Skin is renewed every 4 
weeks.

Up to 2g of healthy skin 
is shed every day.



Epidermis

If the cells are so dynamic, 

why doesnôt skin leak?

ÅSkin has a special anti-

leak system called 

TIGHT JUNCTIONS.



TIGHT JUNCTIONS

BARRIER BARRIERCELL

CELL

CELLCELL



Epidermis

What is the optimal shape 

for a closely packed cell in 

the skin?

Cells



Lord Kelvin

In 1887, Lord Kelvin 

asked, what is the 

most efficient way of 

packing similarly 

sized cells into the 

smallest space?



Lord Kelvin

His answer: 

truncated 

octohedrons with 6 

square faces and 8 

hexagonal faces. 



Lord Kelvin

éor possibly 

tetrakaidecahedron

and irregular 

dodecahedra?

truncated 

octohedrons





Downward movement of the TJ 
polygon replacement

Upward movement of a steadfast cellular 
sheet for cell turnover

Enface 20 view of the SG2 layer and TJ 
honeycomb 

36 minutes / 1 second
144 minutes / 1 second



Epidermis

The outer 

epidermis also 

has a terrific 

defense system 

against attack.



Epidermis

Billions of good 

bacteria on the 

surface.

ñMicrobiomeò



Epidermis

ñSubmarineò patrol 

cells looking for 

invaders.



Epidermis

ñLangerhans Cellsò





TJ barrier

TJ barrier



But whatôs going 
wrong in JPB's skin?



Problem with the 
foundations not the 
outer layer.



Electron Microscope

Problem with the foundations 
not the outer layer.



How do you look at skin under 
the electron microscope?



ñUltrathinò 
sections of 

skin (40-60 nm)

Start here 
with a small 

piece of skin



Transmission 

Electron 

Microscopy



200 nm
(0.0002 mm)



EPIDERMIS

Inside the green box 
is a jig-saw of sticky 
proteins holding skin 
together from the top 
to the bottom.



BLISTERDEB



BLISTER



Lack Of Type 

VII Collagen
In JPBôs skiné

Forms fibrillary structure like 
ropes.



Epidermis

ÅActs like Velcro to stick 

the epidermis to the 

underlying dermis.

Type VII Collagen



Lack Of Type 

VII Collagen

ÅTry to restore 

TV11C back into 

skin.

ÅWhere to start?

ÅSomething 

natural?

In JPBôs skiné



Mosaicism



Epidermis

ÅHappens in animals.

ÅHappens in people.

ñNatural gene 

therapyò in DEB

Mosaicismé



Mosaicism



ñNatural Gene Therapyò in DEB

LEFT WRIST RIGHT SHIN



The Surgeon

ÅFinds the good patché

Natural Form Of 

Gene Therapy

DAY 0
ÅChoose the bad areaé

Å Transfer some good 
skin

ÅThen waité

ÅAll healed in about 10 
weeksé

DAY 0

DAY 0 + 10 WEEKS



Epidermis

ÅTry to expand the good 

skin in the Lab.

ÅFrom one skin stem cell 

you can make 1m2 of 

skin in just 30 days!

ÅChallenging but 

possible.

What Else Can Be Done?



Epidermis

ÅNot everyone has 

mosaic patches.

ÅTurn to medical research 

and clinical trials.

What Else Can Be Done?



Back to the laboratory and 
come up with a new therapy

MEDICINES MIRACLES

CELLSPROTEIN

GENES


