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## 5187282520 : MAJOR TECHNOPRENEURSHIP AND INNOVATION MANAGEMENT
KEYWORDS: HEMOGLOBIN E / THALASSEMIA / LATERAL FLOW STRIP / GOLD

NANOPARTICLES/ PEPTIDE NUCLEIC ACID /SCREENING TEST

SAKCHAI YINDEESHART: DEVELOPMENT OF GOLD NANOPARTICLE-BASED
IMMUNOCHROMATOGRAPHIC SCREENING TEST KIT FOR HEMOGLOBIN E. THESIS
ADVISOR: AMORNPUN SEREEMASPUN, Ph.D., M.D., THESIS CO-ADVISOR: ROJRIT
ROJANATHANES, Ph.D., 165 p.

The purposes of this research were to develop the prototype of a rapid immunochromatographic
lateral flow test strip (Hb E Strip) and to study its feasibility. The study was divided into 4 parts as surveying
product concept acceptance from a sample group of 50 medical technologist in Bangkok and nearby hospitals
area by using questionnaires, developing the prototype, market testing with expert people in this field and
studying commercialization feasibility.

Results from the survey of product concept acceptance before development of the prototype show that
60 % of consumers were interested in this product and 38% wanted to try using before discussions. After that,
Hb E Strip of PNA assays has been developed by using a gold-conjugated DNA for the purpose of testing
pathogenic of Thalassemic disease variant called Hemoglobin E disease. DNA samples used in this
experiment are totally 29 samples, 10 samples were negative and 19 were positive for Hb E disease. We
compared Hb E strip results with those from the biochemical DCIP assay and hemoglobin typing method. The
Hb E strip can indicate whether s/he has homozygous E or heterozygous E as same as the gold standard
Hemoglobin typing. Moreover, the Hb E strip is faster than other current methods, The results of Hb E strip
shows high accuracy (100%), sensitivity (100%) and specificity (100%). Our newly developed method based
on the advance of technology provides advantages of simplicity, high possibility to develop a screening method
for Hemoglobin E disease detection in the future. The results of this preliminary testing on the prototype
convinced the expert people in this field to be interested in purchasing this product when the products will be
launched. These indicate that there are the possibilities to bring this innovative product to the commercial due
to its novelty in diagnostic potential, wide range of target groups, few competitors and high opportunity to
growth in the healthcare market.

For the product strategic planning, the product was proposed to market under the “Hb E strip” brand
with high efficiency of accuracy, sensitivity, specificity in genetic detection. The product should be contributed
to groups of consumers such as people undergoing antenatal care, family planning and prenatal diagnosis in

hospital.

Field of Study : Technopreneurship and Innovation Student’s Signature

Management Advisor’s Signature

Academic Year : 2009 Co-Advisor’s Signature
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a thalassemia 30 %
a-thal;  5-12%
a-thal 5 19-26 %

f thalassemia 9-10 %

HBE 8%
o thalassemia 20 %
@ - thal 4 3%
p thalassemia 6 %
HbE 30-50%
o thalassemia  20-25 % *
a - thal | 3.5% 5 thal
assemia 2 %
- thal 16 % HbE  20-54 %
P thalassemia 3
HbBE 13-17 %
a thalassemia 16 %
a-thal;  25%
o - thal , 14 %

1 B thalassemia 2-4%
HbE 9-11 %
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Hb Bart's hydrops fetalis 5, 000 1 ,250 (0]
Homozygous B-thalassemia 2,500 625 6,250
B-thalassemia/HbE 13,000 3,250 97,500
HbH desiease 28,000 7,000 420,000
33U 48,500 12,125 523,750

fan: anedelu e irananiin (2541)129]



Tsasaadiendin

2.2

12

]
=t

Ed 9
M3 2.2 adavesm ldnenviuasenuil taza ldwnmuaaetl lumssnuwennadile

[

o

U fu  |aldae algare
BUAVDIB 1A a BI3les Qe é’ﬂ’mﬁﬁ AenuAl | Waruasel)
Tnveel | ¥ (A1) | (UIN) @Wn)
S N 1,250 0 12,000 15,000,000
625 6,250 9,400 58,750,000

Homozygous B -thalassemia

p-thalassemiaHbE 3,250 97,000 4,950 48,262,500

HbH desiease 7,000 420,000 500 21,000,000
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12,125 523,250 | 26,850 | 143,012,500

‘ﬁ&l’l: Merle, C.,Crawford,M., and Benedetto, A. (1924) [29]
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Fluorescent biological labels
Drug and gene delivery
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M3 1158
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Separation and purification of biological molecules and cells
MRI contrast enhancement
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Company
Advectus Life Sciences Inc.
Alnis Biosciences, Inc.

Argonide

BASF
Biophan Technologies, Inc.

Capsulution NanoScience AG
Dynal Biotech

Eiffel Technologies
EnviroSystems, Inc.

Evident Technologies

Immunicon

KES Science and Technology, Inc.

NanoBio Cortporation
NanoCarrier Co.,, Ltd

NanoPharm AG
Nanoplex Technologies, Inc
Nanoprobes, Inc.

Nanoshpere, Inc.

NanoMed Pharmaceutical, Inc.
Oxonica Ltd

PSiVida Ltd

Smith & Nephew
QuantumDot Corporation

fi3n: Salata OV. (2004)[12]

Major area of activity

Drug delivery
Bio-pharmaceutical

Membrane filtration

Toothpaste
MRI shielding

Pharmaceutical coatings to improve solubility of drugs

Drug delivery
Surface desinfectsant
Luminescent biomarkers

Tarcking and separation of different cell types

AiroCide filters
Pharmaceutical
Drug delivery

Drug delivery
Nanobarcodes for bioanalysis
Gold nanoparticles for biological markers

Gold biomarkers

Drug delivery
Sunscreens

Tissue engineering, implants, drugs and gene delivery,
bio-filtration

Acticoat bandages

Luminescent biomarkers

'
' A
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Technology

Polymeric nanoparticles engineered to carry anti-
tumour drug across the blood-brain barrier
Biodegradable polymeric nanoparticles for drug
delivery

Nanoporous ceramic materials for endotoxin
fileration, orthopaedic and dental implants, DNA and
protein separation

Hydroxyapatite nanoparticles seems to improve
dental surface

Nanomagnetic/carbon composite materials to shield
medical devices from RF fields

Layer-by-layer poly-electrolyte coatings, 8-50 nm
Magnetic beads

Reducing size of the drug particles to 50-100 nm
Nanoemulsions

Semiconductor quantum dots with amine or carboxyl
groups on the surface, emission from 350 to 2500 nm
magnetic core surrounded by a polymeric layer
coated with antibodies for capturing cells
Nano-TiO2 to destroy airborne pathogens
Antimicrobal nano-emulsions

Micellar nanoparticles for encapsulation of drugs,
proteins, DNA

Polybutilcyanoacrylate nanoparticles are coated with
drugs and then with surfactant, can go across the
blaod-brain barrier

Gold nanoparticles bio-conjugates for TEM and/or
fluorescent microscopy

DNA barcode attached to each nanoprobe for
identification purposes, PCR is used to amplify the
signal; also catalytic silver deposition to amplify the
signal using surface plasmon resonance
Nanoparticles for drug delivery

Doped transparent nanoparticles to effectively
absorb harmful UV and convert it into heat
Exploiting material properties of nanostructured
porous silicone

Nanocrystal silver is highly toxic to pathogenes
Bioconjugated semiconductor quantum dots

o A § A o Y o o
Fagu Turiantiandonhun lded1aunsvate Ao synianosmluszauu Tumas (Gold

. 1< o Aa [} [ a
nanoparticles, AuNPs) 11l1eyn1Avad Tarzniinnlva ag1uaa9 1-100 w1 Tuwas Tanuasolu

o T aaa [ a 1 1 B2 1 y. o o
M3 Wi 188 eusosalfaser vag lufluiisaesianie snqaauiamaritei v o

79 Y S ° 9 o < 7 a
mgmﬂuﬂuﬂjmwm mﬂszqnm%iumqmmwm LYY miumﬂmﬂuwumai Tﬂﬂﬂﬂﬂa”lﬂ’t‘)‘lgﬂ”lﬂ

@29 anibody 1130 DNA/RNA tiewslunisaiinmaisdi luanaaeg Tusiene laun msasim

. & o s A o o
antigen %39 DNA/RNA 1thviane, 1dlludimensedudiwad thedumssauilsalais),

photothermal therapy I8 sensing ¢
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517 2-3 11311 AuNPs 1szend 195 T uduFIneazaumsunnd Tagsiwlailu sensor 130

b} a

drug delivery 130 photo-thermal therapy #30115A519MIANTTH) Tutanan1ee

Sensing

fw: Liu, J., and Lu, Y. (2003) [13]
£ < ' ) Y o . [} A @ 1 o
F991n3U 219U AuNPs @i 1517 sensing 9819110 11999100 IHINTTINNGUIY
(aggregation), M31aouaam1n¥HimMs N (refractive index) 1NMIIUAUYDIA1THT BN Surface-
I v v
enhanced Raman scattering (SERS) #41in91n1350329100090a@991nmMsduaed luana vuiuiiounn
liine dudunsnIniens19@AA M (Tracking) 8UN1ATU biological system a11150%114 1aols
Y
dark-field optical microscopy H30 two-photon luminescence microscopy Tudumssnyivannsoh
oA 1911 drug delivery 1182 photo-thermal therapy 14 11189910 AuNPs 3z1/apan1uiousanun
11/ AuNPs imsganauue[3]
o o VI o . £ o
AuNPs mgﬂumﬂﬁmﬂumﬂmm (reporter) 11 Lateral flow strip test [32] mgﬂmgﬂmnﬂﬂ
nsealsnn 141l Tage1fendannis immunochromatography ausas1umaldaeanilaninuoud
v Y 1]
FUYVDI AuNPs AATUNRMHHIAIVAY (control line) HAZ@MWHINATOU (test line) Taod o
a 4 Ao ] o ] 1w I 1 =} = a 4 Ao ]
FuWAaIUAS wHLnaaeutazdwvusaIuguInuRatliuuIn uar Nt FruRaTUNA LML

auguiiesdumuaae) whiusaiiuay

517 2-4 uaesdulszneu (A) uazmsuana (B)Uo3 Lateral flow strip test

b}

(A)
6. Absorbent pad
4. Nitrocellulose membrane
2. Canjugate pad
3. Detection conjugate
1. Sample pad
7. Plastic adhesive
5(b). Contral line backing card
5(a). Test line

(B)

fan: Li, Q., (2009) [32]
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Build
Discovery Business Testing & Post-Launch
Stage  Scoping Case Development Validation Launch Review
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2.53.2 UHINNNAAUDI Bean 1ag Radford [37]
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mamalumsiannwansamnlns (Product Inovation Charter)
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(Product use testing)

NanSunienageunaIA

(Product for market

testing)

|
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(Product for launch)

fian: daulasann Crawford. (1997) p.33 [52]
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(Positioning plus other

mix items)
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(Market testing)

}
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(Full marketing plan)
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(Launch tracking)

!
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uaumaaanlsulyauds

(Revised marketing plan)
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JUN 222 1995FInvenINNUAA (The Concept Life Cycle)

A Crawford and Di Benedetto. (2006) pp.34 [51]

25.6 NIZVIMMIHAINANS NI (New Product Development)

a A s . o A o d9 1 & o o o
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Y93 Crawford and Di Benedetto, 2003 [53] Tagtidunauadzili 2-23

i k4
11 2-23  nszuaumsiugulumsiannaasus Ina

Phase 1: Opportunity Identification

!

Phase 2. Concept Generation

!

Phase 3: Concept/Project

!

Phase 4: Development

!

Phase 5: Launch

f111: Merle, C. Crawford, M. and Benedetto, A. (1924) [54]
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:J,‘llﬁ 2-24 the Product Innovation Process, in Actual

Percent of Activity
100

Percent of Activity

Development
Conceptiproject

and selection

Total time of product innovation process

f111: Merle, C. Crawford, M. and Benedetto, A. (1924) [54]
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A15197 2.8 Market and Technology Opportunity

Market Opportunity Technology Opportunity
User (Category) Product Type
User (for Our Product) Specific Product
Customer (Buyer) Primary Packaging
Influencer Secondary Packaging

Potential User

Design Process

Nonuser

Production Process

Demographic Set

Distribution Process

Psychographic Set

Packaging Process

Geographic Set Patent

Retailer Science

Wholesaler Material

Agent Individual

Use Competitor
Application Regulator

Activity Management System
Franchise Information System
Location Analytical Skill

n: dautlagan Merle, C. Crawford, M. and Benedetto, A. (1924, 1994) [54]
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@159 2.9 Product-Market Matrix show degree of innovativeness as a matter of

strategic risk

Change in operations or marketing mode
Risk
None Some Great
None None Low Medium
Change In
use / Some Lo Medium High
User mode
Great Medium High Dangerous

131: Merle, C. Crawford, M. and Benedetto, A. (1924) [54]
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2.6.2 Ma1uuAA (Concept Generation): Phase 2
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2.6.3 M3vsziunInnuAa/lnsams (Concept/Project Evaluation): PHASE 3
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msilszifiuman)s (Evaluating Profit)
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Profit = Units sold x Profit per unit
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MINATBLLUINNNAA (Concept Testing)
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