
Watershed
research results
by Zennith on 17th May, 2022

Our research teams have been hard at work,
and we're proud to share some of the most
recent progress they've been making possible.

Presenting - the most recent update reports
for the Anatomy CAD and Integument Review
projects! In addition, I provide a little deeper
commentary that helps set the teams' updates
in broader context.

Personally, the teams' recent efforts have
excited me more than any previous times in
those projects. Things are seriously coming
together. I find myself no longer having to
close my eyes to imagine what these teams
could be making, but instead find myself
looking more frequently at the calendar with
anticipation.

For the Anatomy CAD project:

The team has implemented an extensible joint
model - or, more properly, an extensible and
function-defined constraint model - that
allows us to mix constraints corresponding to
areas where those constraints overlap in real
life.

The team, in public communications, has
generally just talked about improving the
"joint model". But, much of the complexity
behind-the-scenes has been figuring out how
to mix influence between the humerus-ulna
hinge joint and the multiple articulations
between the radius and ulna, as well as how
the influence of the humerus-ulna joint

declines as you go further up the humerus's
shaft.

In addition, we have grappled with the issue of
how to represent the theoretical model - i.e.,
a variable-diameter tube describing the
humerus-ulna joint's shape - in a
programmatic way that can be updated in
real-time in an interface.

These challenges have been resolved. The
team presents a model in their update report
which is now fully computationally generated,
rather than partially. Moreover, we have been
able to take our conceptual development of
modeling muscles into further detail, getting
close to something that can be
programmatically implemented similar to our
inroads for bone modeling.

And - I'm thrilled to say - the project is even
more developed than presented. I have been
shown demos which show several
simultaneous constraints being moved around
each other, with the bone shape updating in
real-time. The constraints' parameters, such
as joint diameter, are being scaled, tilted,
rotated, etc, in real-time as well. The team is
only presenting findings they are absolutely
confident in, and I wouldn't feel comfortable
sharing their preliminary data. They can
defend almost any claim they make publicly to
the ends of the earth. But, based on what I've
seen, it's now easy to foresee this CAD
program fulfilling the vision we had when
starting the project.
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For the Integument Review project:

The team has been taking a tour-de-force in
increasingly practical biological
understanding of how the integument works,
so that we can make it possible to create fur,
scales, and feathers from normal skin.

Until now, the team has fleshed out a lot of
detail in understanding the patterning
mechanisms of fur and feathers, but scales
have been elusive. They had scoured the
literature for months, trying to find answers
to questions such as - how are some scales
larger or smaller than others across different
species? How do scale sizes vary in size or
shape from one part of an animal to another
part? How is the height of scales controlled?
How are the boundaries between scales
maintained throughout an animal's life?

We have bad news and good news. Bad news
first - the natural mechanisms appear to be
largely unknown, and certainly not
understood enough for us to engineer them.

But now the good news - we've figured out a
way to do it, anyway. It's elegant. While
comparisons would be premature, it appears
extremely tractable, and has enough
tunability that leads me to wonder if it could
wind up being superior to the natural system!

While, in many cases, we prefer to closely
bioinspired or biomimetic design for our
technical planning, that's more like a guideline

than a rule. In the case of scales, it appears
substantially faster to start with an
engineering schematic, and develop
biomolecular implementations to fulfill that
design, than to spend years or decades
discovering the relevant natural mechanisms
before even starting to engineer it. In other
words, the team may have just saved us 10+
years of development time, so join me in
thanking them for that!

Furthermore, the team has presented further
developments on fur and feathers. For fur, the
team has identified some biomolecular
mechanisms that could be used for increasing
hair follicle density, as well as modifying fur
physical properties to make hairs softer. And,
for feathers, the team has performed an initial
bioinformatic analysis of how similar genes
are between avians and humans. Many genes
are highly conserved, including potential
'master regulators', while others are more
weakly conserved. These and further findings
will help guide our engineering efforts for
feathers. While it still appears that, overall, fur
and potentially scale modifications may be
among the first integumentary changes that
make it into the real world, we see ample
cause for optimism in all integument types.

Latest update for Project 3D Anatomy

Latest update for Integument Review
project
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The Back O’ Nine Tails
by Athamanatha Kitsune on Saturday 7th May,
2022

In the first example I have seen of a full set of
9 animatronic tails for adorning a kitsune
otherwise stuck in human form, The Tail
Company has created this set of nine of their
miTail, spread across the back on three belts
with three clips each.

It’s apparently a combined mass of 10kg, and
each tail needs a charging cable. With how far
they are spread apart on the back of the
wearer, they would perhaps sort of resemble
Dr Octopus’ tentacles if worn without their
fluffy covers.

Mounting tails with bulky animatronics and
batteries at the top of them so close to each
other as they would be on a ‘real’ kitsune is
clearly going to require a redesign of some
kind. Still, you gotta hand it to Master Tailer
and team for fulfilling a customer’s ~$1.8k
request. And no it’s not me. I only need 7 tails
and I’m not going to wear them that far apart,
I’d rather wait. But it’s always good to see
more progress for fulfilling the needs of
freedom of form.

Here’s the Tail Company’s demo video
(TikTok)

New Volunteer!
by Liz on Thursday 12th May 2022

My name is Liz, I use she/they pronouns, and
I am a physics researcher for the 3D Anatomy
Project. I earned my BA in physics from the
University of Colorado Boulder in December
2021 with a minor in computer science.
Physics interests me because I am passionate
about learning the nature of the universe as
well as applying this knowledge to help
others. I am excited to be working with the
Freedom of Form Foundation because I
strongly believe in its mission of enabling
everyone to attain a form true to their
identity. I was born in Germany and moved to
Colorado when I was two years old. Some of
my interests are mathematics, physics,
linguistics, geography, writing, and music.
Among my favorite musical artists are Kate
Bush, Death Grips, King Princess, and the
Velvet Underground. I am proudly queer,
trans, and neurodivergent, and strongly
believe in the right for myself and others to
express their identities in whichever way they
see fit. I strongly identify with mythical birds,
hence the wings in my avatar.
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Freedom of Form Gets
More Mainstream
By Athamanatha Kitsune on Friday 6th May
2022

Image credit: BBC World Service CrowdScience
podcast

In an interesting development, Melanie Brown
and Caroline Steel of the BBC World Service’s
CrowdScience podcast, which was broadcast
on the main World Service station, took a
frankly positive 32-minute look at gene
editing titled ‘How far could gene editing go?’.
They spoke to noted sentientist and geneticist
Prof. George Church (who is the Dick Van
Dyke of the biotech startup scene - it’s easier
to list where he isn’t); to Prof Waseem Qasim;
as well as to Jimi Olaghere, recently
semi-cured of sickle cell disease by
reactivation of foetal (F) haemoglobin who
referenced the first patient to receive this
treatment, Victoria Gray; and to Josiah Zayner
of DIYBio, The ODIN and
self-genetic-modification fame. They rounded
it off with a couple of bioethicists: Prof Joyce
Harper and Prof Julian Suvalescu.

The presenter starts things off slowly by
explaining gene editing with help from Prof.
George Church, before bringing in Prof.
Waseem Qasim to talk about treatments, and
then Jimi Olaghere to emphasise the
beneficial impacts of them. Josiah Zayner
gives his story and perspectives, including a
half-jocular desire to ‘fly and shoot laser
beams’ before more seriously describing his
limited results from simply injecting a
CRISPR-Cas9 gene therapy encoding a
fluorescent protein into his arm.

It is suggested that the human body in
adulthood is like a ‘baked cake’ and that it
would be much easier to modify the genes at
the embryonic stage.

The FFF’s point of view is that the human body
is not exactly a ‘baked cake’ and is possible to
change after the fact, even genetically. It’s just
not simple to develop the necessary tools and
methods for every kind of edit and process
needed, such as patterning mechanisms that
control the shape and layout of repeated
structures.

In the BBC’s  podcast, a vox pop is then used
to gauge public opinion, with a curated set of
responses including people who are happy as
they are, but also one person who would
happily have wings, various transhuman
modifications and much more.

Interesting art choice! Image credit:
Shutterstock (who list it as a science fiction
character or conspiracy theory concept piece)
(as discovered via TinEye).

The bioethicists are then brought in to debate
each other. They both agree that gene editing
is a thing that will happen and will bring many
benefits; prof. Harper’s main gripes centred
around access and affordability issues,
designer babies and a potential narrowing of
the gene pool in a slippery slope to an
ever-stricter ‘normal’.

On affordability issues, Prof. Suvalescu points
out that we’re all different and naturally
genetically unequal already, that we are in a
world where other factors make inequality on
a larger scale already, and agrees with the
transhumanists. On designer babies, Prof.
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Suvalescu says (paraphrased): ‘there is
nothing wrong with giving children the
choice in the future. What matters is
wellbeing, creativity, autonomy,
individuality, choices. Give up the
treatment/enhancement distinction.’

It’s not just the BBC World Service getting in
on the action. Now, Paramount+ is prodding
pertinent questions around when it’s right to
transform oneself. There’s a new series of Star
Trek coming out now: Star Trek: Strange New
Worlds. It’s the televisual continuation of the
Star Trek original series reboot. Relevantly to
us, one of the first episodes involves some
characters being temporarily genetically
modified to take on the appearance of an alien
species so as to infiltrate and study them
without breaking the Prime Directive. Star
Trek being Star Trek, you can imagine that
doesn’t necessarily go smoothly. There’s also
plenty of potential for discussing the ethics in
using genetic transformation for temporary
adoption of fake identities.

But whether you want to become a bit more
like a Star Trek species, or you want to grow
extra arms or become whatever else, you can
guarantee that with us around, that slippery
slope of narrowing normality of the gene pool
will reverse. Professor Harper will be eating
her words as we encourage celebration of
diversity and expression of inner uniqueness.
It’s clear from this podcast that the appetite
for morphological freedom is out there and
the level headed folks at the BBC are more
intrigued than worried overall. We’ll be happy
as the world’s leading voices on morphological
freedom, to help them and you with any
questions.

Here’s the CrowdScience podcast episode

Make like Maki
by Athamanatha on Thursday 19th May 2022

Just a little thought to leave you with: our new
podcast episode with Maki is up. Maki has
been through a lot in her life but she doesn’t
let it get her down. She may be missing an
arm and dealing with traumas, but she’s got
ways to cope and keeps thinking positive. I
hope that if such bad things ever happen to
me, I’ll be able to handle it as well as she does.

And yes, episode 16 is in editing.

FFF Podcast Episode 15: Prosthetics,
Otherkinity and Maki

We’re on LinkedIn, Youtube, Soundcloud, Google
Podcasts, Breaker, RadioPublic, Spotify, Pocket, iTunes,
Anchor,  Twitter, Telegram and Discord!
Why not check out our awesome perks on Patreon or if
you prefer, drop us something nice via Paypal. You can
also add us to your Amazon Smile orders in the USA! We
have a variety of merch on sale in our Redbubble store
too!

This edition of the newsletter was brought to you by
gigabit broadband in a tiny strand of glass and smeared
across the storage devices of a dozen Google servers
before being retrieved at your request.

Freedom of Form Foundation Inc.
PO Box 400168, Cambridge, Massachusetts,

02140, United States of America
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