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Abstruct  Silver compounds and silver ions are used
extensively in medical devices becasse of their wide-
spectrum antimicrobial activity. In particular, nanoparticles
of sitver and silver () oxide show great promise for
widespread usage in medical polymers and namodnags.
Here, we demonstrate that 0 crystalline powder and o sat-
urnted aqueous solution of silver (11T} oxide clathrase show
much stronger amimicrobial activities and  cxidative
activities than silver (1) oxide.

Introduction

Silver compounds and silver jons exhibit antimicrobial
properties. [1-5]. They have a toxic effect on bacteria,
wiruses, and furgl, which is typical of heavy metals such as
mercury, cadmium, and lesd, However, fm humass, they do
not show the high levels of toxiciy that sre wsually ssso-
ciated with other heavy metals. Since World War 1, silver
compounds have been wsed to prevent infection. For
example, silver iz has broad antini i
activity and is commonly used for bum wousds |2, ).
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Ag,0; clathrate is a novel and effective antimicrobial agent
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Although the wse of silver compounds reduced after the
introduction of antibiotics, the evolution of antibiotic-tol-
erint bacteria, such as multi-dreg resistam bacteria, has
prompied a need o re-cvaluale treatment strategies. In
addition 1 the development of new medical devices, there
is widespread wse of sitver alloy-coated wrinary catheters,
endotracheal breathing tubes and glass products coated
with silver, silver compounds or silver-containing namo-
partiches and glasses [6-10].

There are three oxidative foms of silver oxide: silver
(1) Ags: silver {1l or I, 1), Agl: and silver (I,
AgsOy-Ag0 i1} i the most common oxide and it is used in
the production of certain medical devices. AgD is part of
the manufactare af silver oxkle-zine alkaline baneries and
s formulaied a5 AgsO-Ag:Oy, It has been reporied ihat
Ag:0y can be isolated by clectrolysis of NaClO, and Ag-
€10, [11]. Although AgCIO is a iseful source of Ag*
ions, the presence of perchlorate represents human health
and explosion risks. Pure Ag20y may be difficult 10 obiain

and industrially, and its. th fe charac-
teristics remain poorly endersiood.

In this study, we have identified a silver crystal which
wan fic oxidation of silver salts i
solutions incloding AgNO,. We also performed 1o analyse
the crystal with X-ray diffraction (XRD), and evaluate its
antimicrobial activity.

Materinls and methods
Preparation and identification of Ag;0; clathrate
To obiain Ag:0; clathrae, electrolysis of 100 ml of | M

AgND; were caied out in 100-ml. beaker with platinum
elecirodes, one of which was installed into a 35-mm film
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