
advanced antimicrobial technology for 
medical applications

Smart Protection

Non-migre
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BIOCIDAL ANTI-MICROBIAL BARRIER

• Antimicrobial Application

• Intelligent Protection

• Non-migration feature



Antimicrobial agents

• Capable of destroying or suppressing the growth of 
micro-organisms. 

• Differ in their:

 Chemical Nature
 Mode of operation
 Durability
 Effectiveness
 Safety
 Cost
 Verification
 Registrations



Summary
• Patented platform technology that enables poly octadecyl 
aminodimethyltrihydroxysilylpropyl ammonium chloride to be incorporated into 
various materials producing permanent bacterial  protection of the material.

• Applications include: TEXTILES, Plastics for Packaging, Thin Films, Foams, 
Activated Carbon, Consumer, Medical, Healthcare, Department of Defense, 
Homeland Defense and First Response, master batch resins for above 
applications in addition to building construction materials, industrial surfaces.

• The polymeric antimicrobial technology is a highly effective, permanently 
bound antimicrobial providing protection from gram positive and gram negative 
bacteria, fungus, mold, algae, spores and viruses.  
TURKISH MINISTRY LICENCE and PERMISSIONS 11-11-2010
Listed and approved under European BPD 

• EPAA label Approval June 1, 2010  FDA listed as a modifier to medical devices, 
510(k)-able
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Benefits of Antimicrobial

• Fully licensed and registered in Turkey and EEC
• Protected by Patent 
• EPA Registered and listed by FDA as a modifier of medical devices   

under 501K procedure.
• Bound to the Product Controlling Microbes on Contact
• Non- leaching, permanent antimicrobial surface.
• Thermally stable
• Biocide has been proven to be nontoxic, to contain nocarcinogens, 

teratogens, mutagens or reproductive toxins
• Active kills instantly by disrupting the cell membrane, eliminating 

any possibility of mutation, adaptation or resistance
• Can be used in wide variety of materials
• Broad kill range.
• Chemically Active, allows covalent bonding
• Unique “Broad Spectrum”; Bacteria (gram positive),Bacteria (gram 

negative) , Yeast ,Algae, Fungi ,Spores (B. Cereus)Viruses



Microbial effects

Microbial growth on textiles can result in: 

• Objectionable Odours.
• Unsightly stains.
• Allergenic responses.
• Disease and Infection: Cross Contamination.
• Product deterioration.

Pseudomonas sp.

Fusarium sp.



What is Medicaltex?

• Antimicrobial sleeping products

• Medicaltex technology; it was designed depending on destroying
microorganisms on the fabric by mechanical effect and making
this effect permenant by means of non-migre feature.



Mode of Action

Conventional organic and 
inorganic active substances

Migration
from substrate to bacteria

for antimicrobial action

No migration
mechanical process 

for antimicrobial action 



• Diffuse from the substrate to come into contact with 

the microbe

– Leach or migrate out of the substrate into the 

environment when in contact with water or humid 

conditions

– Are consumed by micro-organisms

– Chemically interrupt (poison) the cell

– May cause adaptive micro-organisms

Migrating antimicrobials



Migrating antimicrobials

Zone of inhibition in Agar diffusion tests
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Microbe adaptation

Initial Zone Adapting Cells 
in the Zone

Fully Adapted 
Cells with Ghost 

Zone



Migrating antimicrobials

 Bis-chlorinated phenols (Triclosan)

 Organo-tin compounds (i.e.TBT)

 Heavy metal-organo complexes (Pb,Hg,As,…)

 Water Soluble Quaternary compounds

 Ag & Cu absorbed on carrier (zeolite, TiO2, etc)

 Biguanide

 Chitin  (Chitosan)

Examples of anti-microbially active substances 
that require migration for their action:



Are bonded to the substrate and require intimate surface 
contact with the microbe

 Are bonded to the product surface

 Are not consumed by micro-organisms

 Mechanically interrupts (stabs) the cell wall

 Remain functional for the life of the product

 Will not cause adaptive micro-organisms

BAMB Antimicrobial



 Organo functional silanes

 N-halamines

 Grafting by irradiation

Non migrating antimicrobials

Examples of anti-microbially active substances that do 
not migrate in order to be active are:



The skin/fabric environment



Why  
Medicaltex?

• Medicaltex is important in every 
environment where destruction of odors 
and protection of health are needed

• Its usage in child care and health sector 
has a 
vital importance 

• It stops bacterial and fungal expansion

• It doesn’t included any heavy metal or 
phenols 
with poli chlor

• It provides a healthy sleep

• If you are using a classical antibacterial
sleeping product, this product protects the 
health at a certain time at a certain rate. If 
you are using a product protected by 
Medicaltex, it means that your product is 
being protected with most developed 
antimicrobial in the market today.
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MEDICALTEX treated with BAMB A UNIQUE 
ANTIMICROBIAL

• Unlike conventional antibacterials that can leach toxic active 
ingredients into the surrounding environment, BAMB does not 
leach or dissipate, its active ingredient has the Europe Biocidal 
Product Directive and EPA's lowest toxicity rating (the same as 
distilled water) even safer than vitamin C. Once bonded to the 
surface, BAMB is there to stay.

• In addition, because BAMB has a benign mode of action and does 
not actively leach or poison microbes for its mode of action, there 
is no risk of adaptive microorganisms or "superbugs." In laboratory 
testing the BAMB antimicrobial has never been shown to allow or 
cause microbial adaption, resistance or mutation.
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THE BAMB MOLECULE
SiQUAT = Silane + QUAT

3-(trimethoxysilyl)
propyldimethyl octodecyl

N
+Si

Cl
-
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What the various bits do:

SILANE: 3-(trimethoxy silyl) 
propyldimethyl. 

The base – strong 
bonds to itself, 
fabric, glass, 
wood, etc.

Octodecyl. The 
blade– pierces the 
cell wall and 
destroys it.

QAC: Ammonium chloride. The 
charged middle – keeps the 
sword upright,  attracts the cell 
and electrocutes it.

N+Si

Cl-



Polymerisation:
Monomer Polymer

• Polymerises not only onto the surface of the fiber, but also to itself

Reactive surface

C18



Bonding to the textile and cross-linking with itself

The Technology
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How a BAMB treated surface looks



How does BAMB work? The MICROBES ARE ATTRACTED TO THE SURFACE OF 

THE TEXTILE OR SUBSTRATE BY BAMBS POSITIVELY CHARGE NITROGEN ATOM



How does the BAMB work?

Antimicrobial agent looks like millions of glass swords on the surface of the substrate there are                  
approximately 10,000 of these “glass swords” per mm2.

1. The cell microbe/fungus/Yeast is attracted to the Antimicrobial sword on the surface of the 
substrate.

2. The cell is then impaled by the Antimicrobial sword by a “physical action”                     

3. The cell is punctured by a “physical action” like being stabbed with a knife. 
This in itself is enough to kill the cell/microbe/fungus/yeast/mold, etc. 

4. The cell/microbe/fungus/yeast/mold, etc. is drawn further down the sword to a positive
nitrogen atom so contact with the positively charged nitrogen atom will unbalance the electrical 
equilibrium within the porin channels and on the outer protein layers such that the cells can no 
longer function correctly and the microbes will die



Only the microorganism who are in 
contact with the substrate will be killed, 
not the needed microorganism living on 

our skin



Substrate surface

Polymer Network

SiHO

OH

OH

N+

CH3

CH3

CH3
Cl-

Octadecylaminodimethyltrihydroxy-silylpropyl Ammonium Chloride

Untreated 
Control 
Material Antimicrobial 

treated Material

Living Bacteria
Dead Bacteria



BAMB  
Non toxic and safe for the environment

The chemical bonding causes the 
surface of the substrate to become
antimicrobially active

No migration on the skin

No migration to the environment
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Approval of Turkish Health 
Ministry



Non-woven vs. E.coli – 2 Hour Shake Test

*ASTM E 2149 Shake Test (modified to 1:25 scale)
*t0=6.40E6 E. coli CFU/mL
*2 hour test @ 37C, 300rpm
*outliers eliminated by Grubbs' Test method

Sample Avg Surviving/mL Avg Kill/mL Log Kill % Kill Log Reduction St Dev St Dev(%) N
Blank 9.47E+06 0.00E+00 0.00 0.00% 0.00 8.45E+05 8.93% 6

Control 5.77E+06 3.70E+06 6.57 39.08% 0.22 1.10E+06 19.05% 6
BAMB 0.00E+00 9.47E+06 6.98 99.99% 4.00 0.00E+00 0.00% 4



Non-woven vs. S. aureus – 2 Hour Shake Test

*ASTM E 2149 Shake Test (modified to 1:25 scale)
*t0=5.48E5 S. aureus CFU/mL
*2 hour test @ 37C, 300rpm

Samples Avg Surviving/mL Avg Kill Log Kill % Kill Log Reduction St Dev St Dev (%) N
Blank 5.21E+05 0.00E+00 0.00 0.00% 0.00 1.44E+05 27.68% 6

Control 8.40E+04 4.37E+05 5.64 83.87% 0.79 3.49E+04 41.51% 6
0.25% BAMB 0.00E+00 5.21E+05 5.72 99.99% 4.00 0.00E+00 0.00% 6



Non-woven vs. P. aeruginosa – 2 Hour Shake Test

*ASTM E 2149 Shake Test (modified to 1:25 scale)
*t0=3.80E5 P. aeruginosa CFU/mL
*2 hour test @ 37C, 300rpm

Sample Avg Suviving/mL Avg Kill/mL Log Kill % Kill Log Reduction St Dev St Dev (%) N
Blank 3.57E+05 N/A N/A N/A N/A 1.27E+05 35.54% 6

Control 5.63E+04 3.00E+05 5.48 84.21% 0.80 9.33E+03 16.56% 6
0.25% BAMB 0.00E+00 3.57E+05 5.55 99.99% 4.00 0.00E+00 0.00% 6



Sample Avg Suviving/mL Avg Kill/mL Log Kill % Reduction Log Reduction N
Blank 6.60E+05 0.00E+00 0.00 0.00% 0.00 1

Control - A 3.20E+05 1.60E+05 5.20 33.33% 0.18 1
Treated - A 0.00E+00 4.80E+05 5.68 99.99% 4.00 1

Control - B 6.80E+05 0.00E+00 0.00 0.00% 0.00 1
Treated - B 0.00E+00 4.80E+05 5.68 99.99% 4.00 1

Control - C 5.20E+05 0.00E+00 0.00 0.00% 0.00 1
Treated - C 0.00E+00 4.80E+05 5.68 99.99% 4.00 1

Textiles vs E. coli - 2 Hour Shake Test
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Textiles vs E. coli – 2 Hour Shake Test

t0=4.80E5 E. coli CFU/mL Key:
*0.01% Q2-5211 A Narrow 
*Samples diluted in D/E Neutralizing Broth B Thin
***Sample preparation: 60% DI H2O, 20% BA-900, 20% HM4005 C Thick
*Treated at 1% BAMB

DWT180-1



Pathogen Testing on 
Face Masks

0 10min 0.5 1 2

No treatment (PBS) 0 0 0 0 0

Face Mask 0 (-52) (-27) (-27)

Face Mask +BAMB 93 99 99.999* 99.999*

Shake flask assay of HIV-1 (SF162) - ASTM E2149-01 

% reduction in viral load 

Time post treatment (hr)



Health and Safety
• C.A.S. Number   27668-52-6
• Turkish Registration 2010 222
• Listed and approved by European BPD
• European Notification: NR 605
• Chemical Accepted on the Oeko Tex list of active chemicals
• BAMB GIDAYA BULAŞMAZLIK TESTİ (EGE University-ARGE-FAR R&D 

Laboratoriesà Report Number: AR 11006)
• BAMB DERMAL İRRİTASYON TESTİ (EGE University-ARGE-FAR R&D 

Laboratoriesà Report Number: BP 11035)
• BAMB TEKSTİLDE YAPILAN ETKİNLİK TESTİ (EKOTEKS Laboratories à Report 

number: 0960887)
• BAMB FARKLI YÜZEY NUMUNELERİ ÜZERİNDE YAPILAN ETKİNLİK TESTİ (Ege 

University Laboratories Report Number: B.30.2.EGE 0.11.00. 02/Biy. 1842)
• BAMB SERT YÜZEYLER ÜZERİNDE YAPILAN ETKİNLİK TESTİ (TUBİTAK 

Laboratories à Report number: B.02.1.TBT.5.12.181.02)
• BAMB MİKROBİYOLOJİK KARBON & KUARTZ TESTİ(EGE University-ARGE-FAR 

R&D Laboratoriesà Report Number: BP 11042)
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•FDA (Biocompatibility)
•Cytotoxicity: Agar Diffusion Assay ISO 10993-5
•Intracutaneous Study: Extract ISO 10993-10
•Systemic Toxicity: Extract ISO 10993-11
•EPA (Acute Toxicity)
•Acuter Dermal Toxicity in Rabbits OPPTS No. 870.1200 
•Acute Dermal Irritation in Rabbits OPPTS No. 870.2500 
•Acute Eye Irritation in Rabbits OPPTS 870.240 
•Acute Oral Toxicity Study (UDP) in Rats OPPTS 870.1100 
•Acute Inhalation Toxicity Study in Rabbits OPPTS 870.130 
•Skin Sensitation: Local Lymph Node Assay in Mice OPPTS 870.260









• Triclosan (Microban)
– Structurally similar to Dioxin and unstable when exposed to 

heat or UV light.  Drug resistance identified by CDC
• Silver Ion (Agion)

– Silver changes product color, not fast acting, environmental 
concerns over heavy metals, is very expensive

•MEDICALTEX treated with BAMB
-Thermally stable, safe and non-toxic, superior 
efficacy, excellent color and clarity, competitively 
priced

Competition



Bacteria
Micrococcus sp. Mycobacterium smegmatis
Staphylococcus epidermidis Mycobacterium tuberculosis
Enterobacter agglomerans Brucella cania
Acinetobacter calcoaceticus Brucella abortus
Staphylococcus aureus (pigmented) Brucella suis
Staphylococcus aureus (non-pigmented) Streptococcus mutans
Klebsiella pneumoniae ATCC 4352 Bacillus subtilis
Pseudomonas aeruginosa Bacillus cereus
Pseudomonas aeruginosa Clostridium perfringens
Pseudomonas aeruginosa PDR-10 Haemophilus influenzae
Streptococcus faecalis Haemophilus suis
Escherichia coli ATCC 23266 Lactobacillus casei
Escherichia coli Leuconostoc lactis
Proteus mirabillis Listeria monocytogenes
Proteus mirabillis Propionibacterium acnes
Citrobacter diversus Proteus vulgaris
Salmonella typhosa Pseudomonas cepacia
Salmonella choleraesuis Pseudomonas fluorescens
Corynebacterium bovis Xanthomonas campestris
Vancomycin Resistant Enterococcus Clostridium difficile
Methicillin-resistant Staphylococcus aureus

Fungi
Aspergillus niger Mucor sp.
Aspergillus fumigatus Tricophyton mentagrophytes
Aspergillus versicolor Tricophyton interdigitalie
Aspergillus flavus Trichoderma flavus
Aspergillus terreus Chaetomium globusum
Penicillium chrysogenum Rhizopus nigricans
Penicillium albicans Cladosporium herbarum
Penicillium citrinum Aerobasidium pullulans
Penicillium elegans Fusarium nigrum
Penicillium funiculosum Fusarium solani
Penicillium humicola Gliocladium roseum
Penicillium notatum Oospora lactis
Penicillium variabile Stachybotrys atra

Algae
Oscillatoria borneti LB143 Schenedesmus quadricauda
Anabaena cylindrica B-1446-1C Gonium sp. LB 9c

Selenastrum gracile B-325 Volvox sp. LB 9

Pleurococcus sp. LB11 Chlorella vulgarus

Yeast
Saccharomyces cerevisiae Candida albicans 1

Germ spectrum



Medicine and Health

• According to the results obtained in different universities and 
independent laboratories, medicaltex technology has been 
matchless in microbial expansion and  even in providing control in 
MRSA bacterium 

• Table at the side shows that 
medicaltex provides 99% 
reduction in MRSA bacterium 



Wound healing: silk bandages

Treated silk for the treatment of atopic 
dermatitis 

Dr. G. RICCI
Department of Paediatrics 
University of Bologna





Treated silk for the treatment of
diabetic ulcer 

Prof. Vinci Bonollo
Centro Antidiabetico Osp.
Jesolo (Venice-Italy)

Wound healing: silk bandages





18/12/2002 05/03/2003 25/08/2003

Wound healing: silk bandages  



04/12/2002 21/02/2003

Wound healing: silk bandages  



07/03/2003 29/08/2003
21/02/2003

Wound healing: silk bandages  



29/08/2003
10/09/2003

13/10/2003

Wound healing: silk bandages



Treated underwear for gynaecologic 
infections 

Prof. G. Marcellini Hercolani, 
“La Sapienza”
University of Roma

Kangaroo bag 
for premature babies
University of Roma

Wound healing: silk bandages
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 Children with atopic dermatitis (AD) 
 Proved effective in the treatment of childhood AD and was 

comparable to the efficacy of modern corticosteroid in combination 
with cotton cloth

• B. Fischer, L. Steinmann, R. Kurmann, 
• B. Wüthrich, P. Schmid-Grendelmeier, 
• T. Kündig, G. Senti
• University Hospital, Zurich, CH & Hospital Zollikerberg, CH

Wound healing: silk bandages





Building treatment

Arthur G. James 
Cancer Hospital & Research Centre
Ohio State University

Flooding of the 12 floors with 1,750,000 litres 
water caused by a major water pipe rupture 
at the roof level





Building treatment

Retrieval levels 
before treatment

Retrieval levels 
7 months after treatment



 Active antimicrobial protection: reduces bacterial and fungal contamination

 Permanent: durable throughout industrial laundry process

 Not a chemical poison: no arsenic, heavy metals, or polychlorinated phenols,

 Unmatched safety profile: not harmful for human or environment

 No Migration: won't leach into the environment or transfer to the skin

 Mechanical deactivation: does not induce microbial mutation or bio- accumulation

 Proven real live performance: through independent clinical trials

 Restricted licensed technology: strict quality control criteria and traceability

 Global registrations and worldwide available

Conclusion
Feature and benefits
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Pathogens Killed and Inactivated by BAMB™

• Viruses                                                                          Reference
• Adenovirus Type II & IV                                                 17, 18, 21
• Bovine Adenovirus Type I & IV                                      17, 18, 21
• Feline pneumonitis                                                         21
• Herpes Simplex Type I                                                  16, 17, 18
• Herpes Simplex Type II                                                 21
• HIV-1 (AIDS)                                                                 21
• Influenza A2 (Aichi)                                                       17, 18, 21
• Influenza A2 (Asian)                                                      17, 18
• Influenza B                                                                     17, 18
• Mumps                                                                           17, 18
• Parinfluenza (Sendai)                                                     21
• Rous Sarcoma                                                                17, 18
• Reovirus Type I                                                              17, 18
• Simian Virus 40                                                              17, 18
• Vaccinia                                                                         17, 18
• MS2                                                                                9
• PRD1                                                                              19
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• Gram Positive Bacteria                                              Reference
• Bacillus sp. (vegetative cell)                                          5, 6, 11
• Corynebacterium diptheriae                                          1, 13
• Micrococcus lutea                                                          5, 6, 1
• Micrococcus sp.                                                             2, 5, 15
• Mycobacterium tuberculosis                                         14
• Mycobacterium smegmatis                                           14
• Propionibacterium acnes                                               5
• Staphylococcus aureus                                                  2, 3, 5, 6, 10, 11, 13, 24, 

15, 21
• Staphylococcus epidermidis                                          2, 5, 6, 7, 11, 13, 14, 15
• Streptococcus faecalis                                                   2, 5, 6, 7, 11, 13, 14
• Streptococcus mutans                                                    5, 6, 7, 11
• Streptococcus pneumonia                                              1
• Streptococcus pyogenes                                                 5, 6, 7, 11
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• Gram Negative Bacteria                                             Reference

• Serratia marcescens                                                       5, 6, 7, 11
• anthomonas campestris                                                 5, 6, 7, 11
• Acinetobacter calcoaceticus                                          2, 5, 6, 11, 14, 15
• Aeromonas hydrophilia                                                 5, 6, 11
• Citrobacter deversus                                                      5, 6, 11
• Citrobacter freundi                                                         5, 6, 11
• Enterobacter aerogenes                                                  5, 6, 7, 11
• Enterobacter aglomerans                                               2, 5, 14, 15
• Enterobacter cloacae                                                      5, 6, 7, 11
• Enterococcus                                                                  10
• Escherichia coli                                                              1, 2, 3, 5, 6, 7, 10, 11, 13, 

14
• Klebsiella oxytoca                                                          5, 6, 11, 14
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• Klebsiella pneumoniae                                                   3, 5, 6, 7, 9, 10, 11, 13, 14
• Klebsiella terriena                                                          19
• Legionella pneumophila                                                1
• Morganella morganii                                                     5, 6, 7, 11
• Proteus mirabilis                                                            5, 6, 7, 11
• Proteus vulgaris                                                             5, 6, 7, 11
• Pseudomonas aeruginosa                                               2, 3, 5, 6, 7, 11, 13, 14
• Pseudomonas fluorscens                                                5, 6, 7, 10, 11
• Salmonella cholera suis                                                 5, 6, 7, 11, 14
• Salmonella typhi                                                            5, 6, 7, 11, 14
• Salmonella typhimurium                                               1, 5, 6, 7, 11
• Serratia liquifaciens                                                       5, 6, 7, 11
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• Fungi, Algae, Mold, Yeast, Spores                            Reference

• Alterania alternate                                                        8,12
• Aphanizomenon sp.                                                       22
• Aspergillus flavus                                                          2, 5, 6, 7, 11, 14
• Aspergillus niger                                                           2, 5, 6, 7, 8, 11, 12, 13, 14
• Aspergillus sydowi                                                        5, 6, 7, 11
• Aspergillus terreus                                                        5, 6, 7, 11, 14
• Aspergillus versicolor                                                    2, 5, 6, 7, 11
• Aspergillus verrucaria                                                   14
• Aureobasidium pullans                                                  5, 6, 7, 8, 11, 12
• Candida albicans                                                          1, 2, 5, 6, 7, 14
• Candida pseudotropocalis                                             5, 6, 7, 11
• Chaetomium globsum                                                  1
• Cladosporium cladosporioides                                      8, 12
• Chlorella vulgaris                                                         19
• Dreschslera australiensis                                               8, 12
• Epidermophyton sp.                                                      9
• Gliomastix cerealis                                                       8, 12
• Gloeophyllum trabeum                                                  5, 6, 7, 11
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• Microsporum sp.                                                            9
• Microsporum audouinii                                                  21
• Monilia grisea                                                                8, 12
• Oscillatoria                                                                     20
• Penicillium chrysogenum                                              5, 6, 7, 11
• Pencillium commune                                                     8, 12
• Penicillium funiculosum                                               1, 2, 5, 6, 7, 11, 14
• Penicillium pinophilium                                                5, 6, 7, 11
• Penicillium variable                                                       5, 6, 7, 11, 14
• Phoma fimeti                                                                 8, 12
• Pithomyces chartarum                                                   8, 12
• Poria placenta                                                                5, 6, 7, 11
• Scenedesmus                                                                 20
• Saccharonyces cerevisiae                                              5, 6, 7, 11, 13, 14
• Scolecobasidium humicola                                           8, 12
• Selenastrum sp.                                                             22
• Trichoderma viride                                                        5, 6, 7, 11
• Trichophyton interdigitale                                             2, 14
• Trichophyton maidson                                                  14
• Trichophyton mentogrophytes                                      5, 6, 7, 9, 11
• Trichophyton sp.                                                           5, 6, 7, 9, 11
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