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Abstract: 
In the context of cellular and molecular biology, traditional practices from historical cultures 
often provide unique insights into material interactions at the microscopic level. This keynote 
presentation will explore the biological implications of historical dyeing and sizing 
techniques used in Persian manuscripts, specifically focusing on their effects at the cellular 
and molecular levels, which have contemporary relevance for paper conservation and 
preservation. 

Drawing from two of my recent studies, the first part of the presentation will examine the use 
of henna as a paper dye during the Timurid and Safavid periods. Our research has uncovered 
that the traditional 1:10 ratio of henna to water, recommended in Persian treatises, is not only 
crucial for achieving desired color effects but also exhibits significant fungicidal properties 
against Aspergillus flavus at a cellular level. This discovery underscores the molecular 
interactions between henna components and fungal cells, revealing the biochemical 
mechanisms that have been preserved in these historical practices. 

The second part of the presentation will explore the molecular and cellular effects of various 
sizing materials used in Iranian manuscripts from the Timurid to Qajar periods. By 
reconstructing 15 traditional sizing recipes and analyzing their impact on paper properties, we 
have identified specific molecular characteristics that influence paper hygroscopicity, 
thickness, and resistance to mold growth. Our findings provide a deeper understanding of 
how these historical materials interact with cellulose fibers at a microscopic level, influencing 
both the physical properties of paper and its biological resilience. 

This presentation will bridge the gap between historical material science and modern 
biological applications, offering a unique perspective on how traditional knowledge can 
inform current practices in paper preservation, with potential implications for understanding 
biological interactions in other material sciences. 
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Honorary Principal Fellow at the University of Melbourne, engaging in collaborative 
projects at the Grimwade Centre for Cultural Materials Conservation. 
With a rich academic background, she has held senior positions at the Art Universities 
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