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This document contains certain forward-looking statements, relating to Starpharma’s business, which can be identified by the use

of forward-locking terminology such as "promising”, "plans”, "anticipated”, "will”, "project”, "believe”, “forecast”, "expected”,
“estimated”, "targeting”, "aiming”, "set to”, "potential”, "seeking to”, "geoal”, "could provide”, "intends”, "is being developed”,
“could be”, "on track”, or similar expressions, or by express or implied discussions regarding potential filings or marketing
approvals, or potential future sales of product candidates. Such forward-looking statements involve known and unknown risks,
uncertainties and other factors that may cause actual results to be matenally different from any future results, performance or
achievements expressed or implied by such statements. There can be no assurance that any existing or future regulatary filings will
satisfy the FDA's and other health authorities’ requirements regarding any one or more product candidates nor can there be any
assurance that such product candidates will be approved by any health authorities for sale in any market or that they will reach any
particular level of sales. In particular, management’s expectations regarding the approval and commercialization of the product
candidates could be affected by, among other things, unexpected clinical trial results, including additionzl analysis of existing
clinical data, and new clinical data; unexpected regulatory actions or delays, or government regulation generally; our ability to
obtain or maintain patent or other proprietary intellectual property protection; competition in general; government, industry, and
general public pricing pressures; and additional factors that involve significant risks and uncertainties about our products, product
candidates, financial results and business prospects. Should ane or more of these risks or uncertainties materialize, or should
underlying assumptions prove incorrect, actual results may vary materially from those described herein as anticipated, believed,
estimated or expected. Starpharma iz providing this information as of the date of this presentation and does not assume any
obligation to update any forward-looking statements contained in this document as a result of new information, future events or
developments or otherwise.



What is a Dendrimer?

erve cell

Y Y.
Dendron (Greek) = Tree @?“"‘L‘,ﬁ
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Dendrimer = Highly Branched Polymer


http://upload.wikimedia.org/wikipedia/commons/b/ba/Neuron-no_labels.png
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dnt Dendrimer Technology in Personal Care

Description of Chemistry & Important Features

AWhat is a dendrimer?

AHistory of dendrimer nanotechnology commercialization
APriostar® Dendrimer Products and Applications for Cosmetics.

Comparison to Other Delivery Systems
AOverview of delivery systems in Personal Care and Cosmetics.
AComparisons to similar technologies

Safety & Regulatory Information
ARecent safety studies on select dendrimers
ARegulatory submissions

Summary & Acknowledgments



What is a Dendrimer?

Dendrimers: Precise polymeric nanostructures built out from the core
generating structures with the highest functionality per unit volume and
spherical polyvalency.

1Y

Core
Multifunctional Molecules ( X > 20)

9”*3\«{) =~ (Jm/ Interior Branching
€3~ Branched molecules that double or

s

f triple the number of arms. (Y > 40)

Gy '(‘ [ %o

%’ X*Y*/Z>40,000
Surface Groups i
AHydrophilic: Cationic, Anionic, & Neutral Potential Products

AHydrophobic: aliphatic & aromatic
ACombinations of surface groups
ANumber of options for surface groups (Z > 50)



What is a Dendrimer?

Dendrimers can be made to many different nanosizes.

Generation GO G1 G2 G3 G4

# of Surface

Groups 3 6 12 72 144

Diameter (nm) 1.4 1.9 2.6 3.6 4.4
a? %

2D Graphical a, )13 ? ?\0 aQ r.\ )CO

Representation r '@ .4 ' C

R I 5 o

40,000 * 10 sizes = 400,000 Potential Products

Which ones to choose?
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Size Calibration: Dendrimer vs. Molecule

Nile Red with G2 and G3 4

StarburstE Dendri mer s é s I N y
to a G1 and G2 Priostar® in size P4 g Z}ﬁ\w
L rm
ﬂro “}{ {.‘
B

and molecular weight.

Watkins et.al, Langmuir 1997, 13, 3136-3141
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dﬁt Size Calibration: Dendrimer vs. Molecule
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Watkins et.al, Langmuir 1997, 13, 3136-3141
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i Key Attribute: Spherical Polyvalency

The Sticky Ball Effect

Polyvalency = Multiple
interactions with surface

Dendrimers provide polyvalent interactions between surfaces and
bulk materials for applications such as adhesives, surface
coatings, or polymer cross-linking.

DNT Confidential and Proprietary Information



History of Dendrimer Commercialization

1984: First dendrimers based on Polyamidoamine (PAMAM) Dendrimers
198417 1991:. Development at Dow Chemical (Midland, Ml).

19917 2005: License agreements and product supply to research market
An vitro Diagnostics i Dendrimer binds antibodies to substrate
Ankjet Ink - Dendrimer binds ink to improve waterfastness, rub resistance

MResearch Reagents i Dendrimer carries nucleic acid into cells
MResearch Materials i over 200 dendrimer dendrimers developed and sold through

Sigma Aldrich to researchers all over the world

2005 : Technology from Dow Chemical invested in DNT

DENDRIMETR RS
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History of Dendrimer Commercialization

2005: DNT announced invention of Priostar® Dendrimers.

2006: DNT and Starpharma (SPL) merged to leverage dendrimer expertise in
near-term opportunities and FDA regulated products.

2008: VivaGel®-SPLO6s | ead product to prevent |
transmitted infections, including HIV and genital herpes in clinical trials.

2008: Priostar® Dendrimers for Industrial Applications:
Personal Care, Inkjet Ink and Coatings markets

New benchmark in dendrimer pricing for industrial applications
New patents on composition of matter

Patents becoming granted in countries around the globe
Under evaluation by over 50 companies

abkowhE

Priostar

DENDRIMTERS
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dnt Customer Request: Affordable & Scalable

Priostar ® Additives

Custom-manufactured Dendrimers
N _AL
£ N,

Generation GO G1 G2 G3 G4
D [ 3 6 12 72 144
L
= |piameter(nm) | 1.4 1.9 2.6 3.6
a

e £9]

i ? 9 w i o Q&tf ([f‘?,o&

2D G hical a, 3 W a 9 " 3 W
- Repr;i';nt:at‘lon ({3 ¥ <:° c('( {)\{ g:}/‘f(_li)\({f

[ g iy '
O"g J“o eg;gd[;go

A Narrow development and sampling to Generation 1 products

A Innovate and solve customer needs with scalable products

A Products manufactured in one or two unit operations

A Competitive pricing utilizing standard manufacturing processes and

commercially available starting materials.



Priostar® Additives - Products

Product Fn Fn #
R DNT 2300 Amine
DNT 2310 Hydroxyl
DNT 2320 Carboxylate 6
CORE
s R DNT 2200 Amine 8
s > DNT 2210 Hydroxyl 8
DNT 2220 Carboxylate 8

A Scalable to ton-quantities.

A Excellent water solubility and stability. Er) ;lFur?tctéoga'dGrclup oad candidates for Cosme
A Available via Sample Use Agreement. OITIGITEE FTOTHELS are 1688 Cantiadies ToT HoSmetes
A Global patents on composition of matter.

A Proprietary Materials i Only available from DNT.

Find more 1 nformation about DNT Dendri mers on C



Priostar® Additives - Products

Fn En Water Soluble Products
Product Fn Fn #
DNT 2300 Amine
CORE DNT 2310 Hydroxyl
% > DNT 2320 Carboxylate 6
% o>
DNT 2200 Amine 8
A Scalable to ton-quantities. DNT 2210 Hydroxyl 8
A Excellent water solubility and stability. DNT 2220 Carboxylate 3

A Available via Sample Use Agreement.

A Global patents on composition of matter.

A Proprietary Materials i Only available
from DNT.

Fn = Function Group
Highlighted Products are lead candidates for Cosmetics

Find more 1 nformation about DNT Dend
www.chemidex.com



Priostar® Additive; DNT-2210

Priostar® Dendrimer, Generation 1, Hydroxy
INCI Name: Pentaerythrityl Hydroxypropyl Bis-Hydroxyethylamine Dendrimer

Attributes

8 Primary Hydroxyl Functional Groups

4 Secondary Hydroxyl Groups

Aliphatic

Spherical presentation of functional groups
Wide temperature and pH processing range
Soluble in water, alcohols, some esters, and
glycol ethers

Long shelf life (at least 2 years)

Safety: Non-irritating (third-party test) and
non-toxic (DNT in vitro test).

To Io o To To Do o I
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MW = ~800 g/mol
@l =up to 300AC

DT = processing and formulation temperature stability range.



Priostar® Additive: Viscosity

Wt. % in Density : :

DNT-2310 | 1.0% | 0986 | 9.46 0.90 T or
DNT-2310 | 50% | 0.990 | 9.44 2.62 \[ o
DNT-2310 | 40.0% | 1.070 | 9.41 12.80 o
DNT-2310 | 100.0% | 1.200 N/A 11,000,000 X ° o
@)
N
N
1. Priostar® Hydroxy is very water soluble. (o

HO

2. High viscosity without solvent.

3. Viscosity ncutso or dr opngoaid@dr ama-
addition of solvent (eg. Water). This is a MW = ~600 g/mol
Nndendri tic effecto.
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dnt Enhance Actives or Create New Formulations

Solubilize, disperse, and stabilize actives, such as
vitamins and antioxidants, in water based formulations,

Improve Water Solubility of Actives
70 |

60 |

50 »
s0 £{ 2800 IU

30 F

Drug Concentration (ug/ml)

20 |

10 F

o C - .
Priostar + Vit. D3 Vit. D3 Control

% Dissolved

Improve Dispersion of Actives

100

80 [
60 Hf

40

20

0

b
'T_ -
L

+

- — o

—e—Priostar + Vit. D3

—4—\/it. D3 Control

ki
0

20

{2 = -
40 60
Time (min)

A Unexpected: Fat-soluble Vitamin D3 now has water solubility!

A Vitamin D3 is over 1000x more soluble in water using 1.0 wt% Priostar®
Additive concentration using a simple formulation procedure.

A The Vitamin D3-Priostar formulation rapidly re-dissolves into water.



Stabilize Unstable Actives

Stabilized Solution Stabilized Solid Form
0.025 wt% Ascorbic Acid in DI water 2:1 Dendrimer:Ascorbic Acid

100 | 100
L®) 23 days
'c 80 - 80 y
< G @ 43/C
(8] 60 ~—=DNT-2310-1% <L
3 o 60 -
S X 1% e
8 40 —e—DNT-2320-1% =
0 -~ Ascorbic acid 3 40 -
< 20 <
X = 20 |

0
0 3 5 12 18 20 0
Time (Days) DNT-2320+ AA DNT-2310+ AA  Ascorbic acid

A Unexpected: Ascorbic Acid is nearly 5X more stable in solution at room temperature.
A Simple formulation process to mix Priostar® Additive with natural Ascorbic Acid

A Solid formulation with Priostar® Additive showed very little degradation even after 23
days at 43/C.



e

dnt Promote Adhesion to Difficult Substrates

Improve adhesion to hydrophobic substrates

Priostar® Amine
(DNT -2300)

simulation of rub test
for illustration only

Increasing [Priostar®]

Polyvalency = Multiple
interactions with surface

Unexpected: Hydrophilic molecule adheres to hydrophobic material
Low levels of Priostar® Additives, around 1 to 2%

Minimal impact on Refractive index of material

Resists washing with water, salt solutions, and surfactants.

o Jo To I



Create New Ingredients or Actives

Nanoscaffold: Reduce small molecule leaching from coating.

Leachable . . Create new ingredients with:
Add't've Antioxidants

? ? Photoinitiators
2 o T i:b
9’

Plasticizers
& o

To Jo T T To

Dyes
Fragrances

To

Priostar® products are robust scaffolds for attaching other molecules.

To

Convert volatile, leachable, low molecular weight ingredients into
higher molecular weight ingredients to improve persistence and
reduce leaching.



Create New Formulations

A very stable solution or emulsion of
toluene/water was created by adding 2
wt% proprietary Priostar® Dendrimer.
New dendrimer has mixed hydrophobic
and hydrophilic groups on the surface.

A 49% Toluene
A 49% Water
A 2% Dendrimer

Process: Shake vigorously for 5to 10
mins. Let stand for 24 hrs.

A Stable for over two months and going! A = No dendrimer
A Milky viscosity and color
A Homogeneous mixture toluene and B =2 % Dendrimer

water to form a stable emulsion.
C =4 % Dendrimer



Delivery System with
Non-covalent Attachment

’\ &o\fgﬁﬁ Delivery System with
92 P8 e, | 1 »~® covalent attachment and
a 4 *rf?“fo o _{J\”{% controlled release.
g;jf; & E— ?&gd@go Q
e L I @ \ L
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@ Fragrances, dyes, antioxidants, vitamins, disinfectants, metals, etc.

The versatile properties of Priostar® Additives allow formulators to
find new ways to delivery or release ingredients in formulations. DNT
can be contracted to develop novel delivery systems for ingredients.



Spherical Shape: Unique Migration

Spherical particles migrate like a
larger molecular weight material
versus linear polymer strands.

.

»
Polymer reptation I

%%?: ) _ _ % A
‘ 77 - K '

Dendrimer reptation

Lee C. C,, et. al. Nature Biotechnology, 23, 12, Dec. 2005

Priostar® Dendrimers can be filtered out by standard ultrafiltration
techniques whereas a similar molecular weight linear polymers would
leak through. This allows easy recovery of encapsulated materials.



Delivery System Methodology

Drug
P Dendrimer
= Solution

Step 2. Sonicate. Shake Overnight.

Step 3. Filter to remove excess drug.

Analyze Filtrate by UV-VIS,

Dendrimer-Active complexes were
analyzed for in vitro release by dialysis
against deionized water or PBS (pH =7.4)
at 37° C with constant rocking.

At scheduled
intervals, the outer
compartment was
analyzed for active
or drug by UV
spectroscopy.

"

MWCO-1000


http://pubs.usgs.gov/of/2002/of02-371/Images/CHN/Redutube/TubePrep/sonicate.JPG

