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Abstract

This study examines the documents circulated among biomedical equipment
repair technicians in order to build a conceptual model that accounts for multi-
layered temporality in technical healthcare professional communities. A
bibliographic inquiry informed by digital forensics is employed to quantify and
model the overlapping temporal, format-related, and annotation characteristics
present in a corpus of device repair manual files crowdsourced in the course of
collaborative efforts between volunteer archivists and professional technicians
during spring 2020. The findings demonstrate that device repair manuals often
travel through multiple steps of mediation between the time of their initial

publication and their eventual usage by technicians, including the hand annotation



and scanning of paper documents, encoding as PDFs, porting forward into newer
versions of PDF, and the addition (or removal) of new metadata over time.

By developing a conceptual model that accounts for multiple stages of such
intervention, this project contributes to the study of working professionals’ personal
information practices and enables a more accurate assessment of the information
needs associated with maintaining medical equipment—especially those related to
working with devices and documents from a wide variety of temporal origins.

The corpus of documents used in this study originates within iFixit.com’s
Medical Device Repair collection, a crowdsourced trove of more than 10,000 device
repair manuals contributed by working technicians in response to the strain placed
on their colleagues and institutions due to the 2020 COVID-19 pandemic. The study
focuses in particular on the Respiratory Analyzer subcategory of documents, which
aid in the maintenance of equipment central to the care of COVID-19 patients
experiencing respiratory symptoms. The 40 documents associated with Respiratory
Analyzers in iFixit’s collection are examined and quantified in terms of their original
publication date, the apparent status of their original paper copies, the version of
PDF used to encode them, and any additional metadata present in Extensible
Metadata Platform (XMP) and/or Document Information Dictionary formats. After
examining these bibliographic characteristics, the study turns toward developing a
conceptual model that accounts for circulation of documents among multiple
technicians, as well as alteration of documents during the course of their lifespans.

In conclusion, the author builds on these findings in order to consider areas

where existing information practices, as reconstructed during the analysis, may



present opportunities for information specialists’ support in terms of verifying
authenticity, comparing multiple editions, and defense against intellectual property
restrictions.

Preliminary findings

iFixit.com’s medical device repair manual collection was published in May
2020, with the stated aim of reducing strain on biomedical equipment technicians
during the COVID-19 pandemic. Over 200 volunteer archivists aided in processing
the collection, the largest publicly accessible collection of such materials available at
the time of publication (Goode 2020). Today, a forensic bibliographic analysis of the
materials can assist information professionals in better understanding the
information practices of biomedical technicians, including the methods that they use
to process, organize, and annotate documents critical in their professions.

In the top-level directory for Respiratory Analyzers, a series of 11 subfolders
contain 40 PDF files documenting the operation and maintenance of devices crucial
to monitoring patients’ lung function when hospitalized with respiratory issues such
as those often associated with COVID-19 (Respiratory Analyzers, N.D.). By
examining the metadata in each file to reconstruct the personal information
practices of biomed technicians, this study also develops a conceptual model
capable of understanding the emergent information order produced during a global
medical emergency.

One particularly rich example from this study’s findings can exemplify the
multi-layered temporality inherent in both biomedical technicians’ professional

activities and the documents that they collect in the course of such work. The iFixit



collection contains an instruction manual, in PDF format, for the Novametrix 7000
respiratory analyzer with its front page listing a publication date of July 20, 1989.
The second scanned page of the Novametrix 7000 manual contains a list of
handwritten notes enumerating maintenance costs and part numbers, showing that
the manual is a living document of sorts, with marginalia used to enhance its
usefulness in situ. These handwritten notes are also an example of the multi-layered
temporality that is pervasive within iFixit’s collection. In the course of a technician’s
career, they frequently collect and work on objects from a variety of times and
places. The information order that emerges is unevenly distributed between rich
and poor hospitals, old and new equipment, and technicians with larger or smaller
collections of documents. As a result, any attempt at meeting the information needs
of this population has to take into account its heterogeneity

An analysis of the document’s XMP metadata provides additional detail on
the multi-layered temporality of the Novametrix 7000 instruction manual. For
example, despite its purported publication date in 1989, this digital file was actually
generated in 2020 using version 1.7 of the PDF standard (initially introduced in
2018). Metadata also shows that the file was created using contemporary command
line tools called PikePDF and Tesseract. Usage of command line tools demonstrates
a degree of technical proficiency in the production and circulation of this particular
document, which is not shared by all of the collection materials. In contrast, many
other documents from the collection were produced using programs such as Apple
Preview, the stock PDF viewer packaged with Macintosh operating systems. The

presence of XMP metadata, furthermore, is only possible because the file was



generated after the XMP standard was adopted in 2001, with PDF version 1.4. This
finding reveals another level of complexity and mediation, with a single object
showing multiple levels of intervention. Overall, the findings show this particular
document to have a long lifecycle. The constant interventions, in the forms of both
hand annotation and digital encoding, also suggest that there is potential for
outdated or maliciously altered files to populate technicians’ personal records.
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