NANO-INDIS

NANO-STEAM
STERILIZATION
INDICATORS




COMMERCIALLY AVAILABLE STERILIZATION INDICATORS

e Use dyes/pigments. The color change is affected
by many parameters such as their purity (e.g.,
that of lead carbonate and calcium sulfide)
binder, reactant, additives and particle size

The color change is gradual and not abrupt

Are based on color changes which are subject to
interpretation and judgment

The color changing reactions are usually a first
order reaction, i.e., rapid in the beginning and
slower at the end. The determination of
doneness is done at the end when the rate is the
slowest




DISSOLUTION/ETCHING OF A 10 nm ALUMINUM
LAYER WITH STEAM AND HOT WATER

First portion: “A” on
the metal layer and
“1” was written on
the back of a
metallized plastic film
and placed on steam.

Second portion:
“NOT VALID” was
printed on the plastic
side and placed in
boiling water

The aluminum oxide layer get destroyed with steam & hot water because it
is only 1-2 nm thick. Once the oxide layer is destroyed aluminum reacts very
fast with water/vapor because it is only ¥10 nm thick and flammable






SCHEMATIC VIEWS OF NANO-STERILIZATION INDICATORS
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STEAM STERILIZATION INDICATOR

(A) Metallized plastic film
before treatment

Ste rl I |Zed (B) Metallized plastic film after

QULTIILE(ELTEI  ccom treatment on a white
12 3 4567 8 9 paper with a printed message

(C) Metallized plastic film after
steam treatment on a colored
paper with a printed message




TOXICITY

e Steam sterilization is the most widely used
process for sterilization.

e Salts of heavy and toxic metals, such as lead
and bismuth are still used to make steam
sterilization indicators, e.g., see an MSDS on

the following slide.




MSDS OF A STEAM STERILIZATION INDICATOR

SECTION 1: PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: Comply(TM) Steam Chemical Indicators
Chemical Indicators

MANUFACTURER:
DIVISION: Medical Division

000

everceNcy pHONE: [

Issue Date: 12/05/2005
Supercedes Date: 08/19/2004

Product Use:
General Use: To indicate sterilization conditions for steam sterilization.

SECTION 2: INGREDIENTS

- 99
- 25

Paper None
Lead carbonate 508-63-0

Ingredient C.A.5. No. %% bv Wt
05
1

Lead 1s very toxic to aquatic organisms (0.1 mg/L < Lowest LC50, EC50, or IC50 < 1 mg/L).




TOXICITY OF NANO INDICTORS

e Nano-sterilization
indicators use aluminum
and some non-toxic or
edible salts to make
sterilization indicators




NANO-INDIS™

A REVOLUTION IN
INDICATOR TECHNOLOGY

INDICATORS FOR EVERYBODY
THOSE CAN READ &
THOSE WHO CAN SEE




NANO-CONVERSION TECHNOLOGY

AN IGNORED BUT NOVEL AND
UNIQUE FIELD OF NANOSCIENCE

FOR ADDITIONAL INFORMATION CONTACT:
Dr. Gordhan Patel, President l

JP LABORATORIES, INC
120 Wood Avenue (N
Middlesex, NJ 08846

Phone: 732 469 6670 Nano-
gnpatel@nanoconvertology.com Technolo
www.nanoconvertology.com
www.jplabs.com




