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I.	 ABSTRACT

Pu lmonaut  c rea t i ve ly  exp lo res  the  in te rsec t ion 
be tween c ra f t smansh ip ,  techno logy  and  des ign 
th rough  the  sc ience  o f  b rea th ing  and  the  a r t  o f 
g lass -b lowing  in  a  scu lp tu ra l  fash ion  con tex t .  “As 
as t ronau ts  exp lo re  the  depths  o f  space,  pu lmonauts 
exp lo re  the  depths  o f  the i r  b rea th”  (To th ,  J. ,  2023 ) .

W i th  the  r i se  o f  d ig i ta l i sa t ion ,  th i s  p ro jec t  a ims  to 
rev ive  the  dy ing  a r t  o f  sc ien t i f i c  g lass -b lowing 
by  co-c rea t ing  w i th  Günther  Mausz ,  a  L inz  based 
Aus t r ian  c ra f t sman who has  mentored  L ia  w i th  anc ien t 
g lass -b lowing  methods .  Hand-c ra f ted  wearab le 
f lex ib le  g lass  ins t ruments  c rea te  a  con temporary 
fash ion  co l lec t ion  tha t  ha rnesses  con t ro l  and 
f lex ib i l i t y.  Mo l ten  g lass  i s  b lown ,  pu l led  and  s t re tched 
to  c rea te  o rgan ic  cu rves  and  bubb les  th readed 
th rough  in te r lock ing  sys tems tha t  genera te  an  in f in i te 
connec t i ve  puzz le .  G lass  embod ies  a  symphony  o f 
su rg ica l  c ra f t smansh ip  where  movement  and  mind fu l 
b rea th ing  become f rozen  in  t ime. 

This approach aims to amplify 
CRAFTSMANSHIP as an 

ART of our FUTURE, 
and BREATHING as a 

TECHNOLOGY of our PRESENT.

II.	 BACKGROUND 

We can  su rv ive  th ree  weeks  w i thou t 
ea t ing  and  th ree  days  w i thou t  d r ink ing , 
bu t  fo r  mos t  o f  us  we can  on ly  su rv ive 
th ree  minu tes  w i thou t  b rea th ing  (Human : 
The  Wor ld  Wi th in ,  2021 ) .  We have 
exper ienced the  impac t  o f  sec lus ion 
and  the  need fo r  soc ia l  i n te rac t ion 
th rough  lockdowns ,  t rave l  bans ,  and  the 
impor tance  o f  fee l ing  connec ted  desp i te 
our  background -  whether  cu l tu ra l  o r 
soc ia l .  Th is  idea  has  insp i red  th i s  p ro jec t 
to  search  fo r  a  un iversa l  l anguage o f 
connec t ion ,  where  b rea th ing  has  become 
the  core  o f  the  des ign  p rocess .

The  t rauma o f  the  pandemic  has  fo rever 
changed the  way  in  wh ich  we l i ve  our 
da i l y  l i ves ,  re focus ing  our  a t ten t ion  on 
the  impor tance  o f  how we spend our 
t ime,  how we move,  how and  where 
we work ,  and  has  a l so  fo rced  us  to 
imp lement  techno logy  as  a  v i ta l  means 
o f  connec t ion .  However,  desp i te  the 
con t inuous  advancement  towards  a 
v i r tua l  wor ld ,  we  s t i l l  need to  ma in ta in  our 
p resence  in  our  phys ica l  rea l i t y  -  no t  on ly 
th rough  what  we see,  bu t  th rough  what 
we tang ib ly  c rea te .  We’ve  a l so  ga ined 
awareness  o f  the  need to  take  ca re  o f  our 
env i ronment ,  and  what  i t  means  to  have 
c lean  a i r,  whether  indoors  o r  ou tdoors . 
Th is  has  a l lowed us  to  become more 
mind fu l  about  the  p roduc ts  we consume 
and  how they  a f fec t  our  l i fes ty le . 

Throughout  h i s to ry,  b rea th ing  has  been 
used as  a  too l  to  in f luence  our  bod ies , 
our  nervous  sys tem,  our  m inds ,  and 
a l together  our  emot iona l  s ta tes .  Th is 
t rans la tes  to  the  way  in  wh ich  we move, 
g iv ing  s igns  o f  our  phys ica l  hea l th  wh i le 
un lock ing  aspec ts  o f  our  we l l -be ing . 
B rea th ing  and  movement  go  hand in 
hand ,  de f in ing  how c ra f t smansh ip  i s  a 
power fu l  messenger  o f  the  ideas  tha t 
have  shaped our  anc ien t  cu l tu res  and 
a  gu ide  towards  our  co l lec t i ve  v i s ion  o f 
the  fu tu re . 

B rea th ing  and  movement  a re  essent ia l 
pa r t s  o f  our  da i l y  l i ves .  They  a re  a lmos t 
au tonomous  behav io rs  tha t  seamless ly 

connec t  and  d i rec t l y  a f fec t  one  another. 
The  fas te r  we wa lk ,  the  fas te r  we brea the , 
wh i le  the  s lower  we wa lk ,  the  s lower 
we brea the .  Th is  can  be  seen  in  spor ts 
where  a th le tes  b rea the  fas te r  the  fas te r 
they  run ,  whereas  they  b rea the  s lower 
the  s lower  they  move. 

In  c ra f t smansh ip ,  the  way  in  wh ich  an 
a r t i san  man ipu la tes  a  mater ia l  i s  d i rec t l y 
p ropor t iona l  to  how they  move,  to  how 
they  b rea the .  For  example ,  in  sc ien t i f i c 
g lass -b lowing ,  the  ac t  o f  b rea th ing 
i s  v i sua l i zed  ins tan taneous ly  th rough 
g lass ,  wh ich  cou ld  po ten t ia l l y  g ive  us 
an  ins igh t  towards  how a  person  moves , 
th inks  and  fee ls . 

Med i ta t ion  has  become a  w ide ly 
accepted  p rac t i ce  a round the  wor ld , 
i nsp i r ing  research  and  a  new era  o f 
des ign  tha t  uses  techno logy  to  enhance 
med i ta t i ve  s ta tes  (Wu e t  a l ,  2014 ) . 
Wa lk ing  med i ta t ion  i s  a  common prac t i ce 
o r ig ina t ing  in  Buddh ism tha t  has  been 
used to  enhance  phys ica l  and  menta l 
hea l th .  As ide  f rom the  benef i t s  o f 
phys ica l  exerc i se ,  the  non-phys ica l  range 
f rom fee l ing  more  “g rounded ,  ba lanced , 
and  serene”,  to  deve lop ing  a  “d i f fe ren t 
awareness  o f  your  su r round ings ,  body, 
and  thoughts”  (C ronk le ton ,  E . ,  2020) . 
I n  the  p ro jec t  “Mu l t imed ia -Ass is ted 
Brea thwa lk-Aware  Sys tem”,  awareness 
i s  b rought  to  the  re la t ionsh ip  be tween 
brea th ing  and  movement  th rough  the 
combina t ion  o f  techno log ica l  sys tems 
and  wa lk ing  med ia t ion  to  fac i l i t a te 
beg inner  med i ta to rs . 

Dur ing  wa lk ing  med i ta t ion  exerc i ses , 
the  p r inc ip le  o f  B rea thwa lk  i s  used .  The 
ma in  idea  i s  to  “synchron ize  the  foo ts tep 
w i th  appropr ia te  b rea th ing  rhy thm” 
th rough  a  sensor  p laced on  a  shoe tha t 
i s  l i nked  to  an  app  on  a  mob i le  dev ice 
(Wu e t  a l ,  2014 ) .  Th is  s tudy  showed tha t 
mu l t imed ia  feedback ,  v i sua l -aud i to -
ry,  cou ld  be  used as  a  method to  he lp 
med i ta to r  beg inners  to  s low down the 
wa lk ing  speed and  “decrease  incor rec t 
foo ts teps ,  s tepp ing  re ta rda t ion  t ime,  and 
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b rea th ing  re ta rda t ion  t ime”  (Wu e t .  a l , 
2014 ) .  By  app ly ing  th i s  th ink ing  p rocess  in 
c ra f t smansh ip ,  the  poss ib i l i t y  o f  c rea t ing 
new methods  o f  des ign  tha t  re focus  on 
our  phys ica l  awareness  a longs ide  fo rm 
and  aes the t i cs  to  benef i t  ou r  phys ica l 
and  emot iona l  we l l -be ing  becomes  more 
v iab le . 

The  foundat ion  o f  des ign ing  wearab le 
f lex ib le  g lass  ins t ruments  in  a  scu lp tu ra l 
fash ion  con tex t  deve lops  the  f raming 
tha t  what  we wear  cou ld  a l so  c rea te  a 
mu l t i - sensory  exper ience.  Wear ing  g lass 
no t  on ly  a f fec ts  how a  person  moves  and 
brea thes ,  bu t  a l so  c rea tes  a  connec t ion 
be tween the  aud ience  s ince  g lass  i s  a 
f rag i le  mater ia l  tha t  mus t  be  t rea ted  w i th 
sens ib i l i t y. 

Shape and  mater ia l  a re  cons is ten t 
fac to rs  tha t  va ry  depend ing  on  the 
use .  In  spor ts ,  th i s  i s  key  in  overa l l 
per fo rmance.  For  example ,  sp ikes  a re 
added to  the  f ron ta l  a rea  o f  the  shoe 
in  o rder  to  add  t rac t ion  dur ing  spr in ts . 
I n  c l imb ing ,  the  toe  i s  shaped to  c rea te 
a  s t rong  g r ip  fo r  su r faces  a t  d i f fe ren t 
ang les ,  wh i le  in  o r thoped ics  fo r  d iabet ic 
pa t ien ts  who a re  a t  “ r i sk  o f  fo re foo t 
u lcera t ion”,  rocker  shoes  a re  p resc r ibed 
to  reduce  p lan ta r  p ressure  by  inc reas ing 
the  ang le  o f  the  f ron ta l  a rea  o f  the  shoe 
so le  wh i le  reduc ing  the  he igh t  o f  the  hee l 
(Sch ie ,  U lb rech t ,  &  Cavanaugh ,  2020) . 
A l te rna te ly,  fo r  as t ronau ts ,  the  so le  i s 
made so  tha t  they  cou ld  s tay  a t tached 
to  the  space  sh ip  th rough  a  c l ip  hee l , 
mak ing  them fee l  secure  and  g rounded 
desp i te  be ing  in  another  wor ld .  A l l  o f 
these  aes the t i cs  impac t  how we move 
and  how we re la te  to  our  su r round ings . 

Hea l thcare  sys tems a re  evo lv ing  by 
imp lement ing  new techno log ies  tha t 
impac t  the  way  in  wh ich  pa t ien ts  a re  no t 
on ly  be ing  t rea ted ,  bu t  what  they  a re 
wear ing  wh i le  undergo ing  t rea tments . 
For  example ,  in  foo twear,  smar t  shoes 
a re  be ing  used to  mon i to r  a  pa t ien t ’s 
hea l th ,  wh ich  inc ludes  “coord ina te 
t racker,  s tep  counter,  ca lo r ie  counter,  as 
we l l  as  fo r  b iomed ica l  i n fo rmat ion  such 
as  foo t  oxygen concent ra t ion  (Hwang 
e t .  a l ,  2016 ) .  Another  concept  tha t  i s 
chang ing  how we imp lement  techno logy 
and  research ,  i s  the  new era  o f  v i r tua l 
rea l i t y  wh ich  i s  a l so  be ing  used to 

s tudy  m ind fu l  b rea th ing  (MB)  pa t te rns  to 
re l ieve  pa in .  Sc ien t i s t s  a re  work ing  on 
unders tand ing  the  concept  o f  pa in  be ing 
a  mu l t id imens iona l  exper ience  where 
the  “b ra in  in tegra tes  inpu ts  f rom sen-
sory -d isc r im ina t i ve  and  cogn i t i ve -emo-
t iona l  sys tems as  a  cen t ra l  hub”  (X . -S .  e t 
a l ,  2021 ) .  By  us ing  “augmented  MB to  an 
ou ts ide  sensory  exper ience  v ia  v i r tua l 
rea l i t y  b rea th ing  (VRB) ”  (X . -S .  e t  a l ,  2021 ) , 
researchers  found tha t  pa r t i c ipan ts ’ 
pa in  th resho ld  inc reased dur ing  these 
sess ions  (X . -S .  e t  a l ,  2021 ) .  Stud ies  l i ke 
th i s  redef ine  how we perce ive  our  rea l i t y 
and  the  impor tance  o f  merg ing  the 
non-phys ica l  w i th  the  phys ica l  i n  o rder 
to  make the  inv i s ib le  v i s ib le . 

W i th  movement  as  a  fundamenta l 
component  in  our  da i l y  l i ves ,  wa lk ing  and 
the  way  in  wh ich  we wa lk ,  i s  an  essent ia l 
aspec t  o f  how we brea the ,  and  u l t ima te ly 
our  hea l th .  I n  Japan ,  fo res t -ba th ing 
emerged in  the  1980s  as  a  “phys io log ica l 
and  psycho log ica l  exerc i se  ca l led 
sh in r in -yoku ’ ’,  where  tak ing  long  wa lks  in 
na tu re  i s  the  h igh l igh t  o f  the  exper ience 
(F i t zgera ld ,  S  2021 ) .  I t  has  become a 
common prac t i ce  tha t  b r ings  a  new sense 
o f  awareness  and  ca re  fo r  our  wor ld ,  wh ich 
i s  an  essent ia l  p iece  o f  cohab i ta t ion .  We 
a re  cur ren t l y  l i v ing  in  the  Anth ropocene, 
wh ich  i s  descr ibed  as  the  geo log ica l  age 
in  wh ich  “human ac t i v i t y  s ta r ted  to  have  a 
s ign i f i can t  impac t  on  the  p lanet ’s  c l ima te 
and  ecosys tems”  (Na t iona l  Geograph ic 
Soc ie ty,  2022 ) .  S low ly,  the  need fo r 
change in  our  soc ie t ies  has  become 
more  ev ident  w i th  the  po l lu t ion  o f  our 
oceans ,  de fo res ta t ion ,  and  in tens i f ied 
na tu ra l  d i sas te rs .  As  a  resu l t ,  we  face  an 
e ra  where  our  own surv iva l  i s  th rea tened ; 
by  us .  However,  as  des igners ,  we  have 
the  ab i l i t y  and  respons ib i l i t y  to  choose 
based on  how our  p resent  ac t ions 
impac t  our  fu tu re .  In  Metades ign ing 
Des ign ing  in  the  Anth ropocene,  c rea t ing 
sus ta inab le  p roduc ts  i s  s t i l l  impor tan t , 
bu t  there  i s  a  l a rger  incen t i ve  fo r  us  to 
imp lement  “synerg ies  tha t  w i l l  i nduce 
regenera t i ve  l i fes ty les”  (Da l laday -S imp-
son ,  J.  (2022 ) .  Th is  th ink ing  p rocess 
insp i res  the  aes the t i c  deve lopment 
o f  new fo rms  and  aes the t i cs  to  b r ing 
fo r th  our  inher i ted  inner  techno logy 
a longs ide  c ra f t smansh ip  dur ing  a  t ime 
o f  d ig i ta l i za t ion .  As  a  resu l t ,  ou r  b rea th 
cou ld  be  used as  a  too l  no t  on ly  fo r 

su rv iva l  bu t ,  bu t  fo r  a r t i s t i c  c rea t ion  in 
connec t ion  w i th  g lass -b lowing . 

The  fash ion  des ign  f ie ld  i s  one  o f  end less 
poss ib i l i t ies ,  where  d reams o f  the  fu tu re 
can  become ideas  o f  the  p resent .  We 
see  tha t  our  phys ica l  and  emot iona l 
we l l -be ing  a re  key  components  o f  our 
l i fes ty le  and  the  re la t ionsh ip  we hone 
w i th  our  env i ronment .  The  we l lness 
indus t ry  i s  expec ted  to  g row by  9.9% 
on  average annua l l y,  to  $7.0  t r i l l i on 
in  2025 ,  c rea t ing  an  oppor tun i t y  to 
deve lop  p roduc ts  tha t  enhance  our 
l i fes ty le ,  connec t  us  to  each  o ther,  our 
env i ronment ,  and  ourse lves  more  deep ly 
w i thou t  the  need fo r  mass  p roduc t ion 
(Sta t i s t i cs  &  Fac ts ,  2023 ) .  Th is  opens  up 
the  oppor tun i t y  to  merge  fash ionab le 
we l lness  a longs ide  c ra f t smansh ip  to 
s t imu la te  spec i f i c  phys ica l  and  menta l 
s ta tes .  Another  in te res t ing  perspec t i ve 
i s  tha t  a l though i t  i s  no  secre t  tha t  our 
bod ies  age  and  t rans fo rm th rough  t ime 
re la t ion  to  our  l i fes ty le  (Ag ing  changes 
in  body  shape :  Med l inep lus  med ica l 
encyc loped ia  (no  da te )  Med l ineP lus ) , 
once  we reach  matu r i t y,  some c lo th ing , 
foo twear  and  accessor ies  can  be  worn 
fo r  count less  years  and  can  be  passed 
down th rough  genera t ions .  There fo re , 
c rea t ing  sus ta inab le ,  and  genera t i ve 
wearab les  tha t  induce  mind fu l  b rea th ing , 
movement ,  and  a  genera t i ve  l i fes ty le  i s 
a t  the  core  o f  th i s  p ro jec t .  The  s t ruc tu re 
o f  the  g lass  ins t ruments  embody  shapes 
tha t  fo rce  us  to  ba lance,  to  l i f t ,  to  push , 
to  ho ld ,  to  enhance  our  phys ica l  ab i l i t ies 
th rough  mind fu l  b rea th ing  and  movement 
in  a  con temporary  fash ion  con tex t .

The  cen t ra l  focus  o f  th i s  inves t iga t i ve 
p ro jec t  i s  to  uncover  the  connec t ion 
be tween the  unconsc ious  ac t  o f 
b rea th ing  and  the  consc ious  p rocess  o f 
g lass  b lowing ,  pos i t ion ing  b rea th  as  an 
in f luen t ia l  shap ing  too l  and  c ra f t smansh ip 
as  an  essent ia l  a r t i s t i c  p rac t i ce .  Th is 
thes is  seeks  to  unders tand  the  techn ica l 
and  non-verba l  l anguage o f  anc ien t 
g lass  mak ing  techn iques  by  ana lyz ing 
the  h i s to ry  beh ind  th i s  c ra f t  and  the 
techno logy  o f  b rea th ing  techn iques 
embod ied  by  a r t i sans . 

Th is  method cou ld  t r igger  b rea th ing 
pa t te rns  tha t  cou ld  po ten t ia l l y  enhance 
our  m ind  and  body  connec t ion .  By 

imp lement ing  modu la r i t y  and  f lex ib i l i t y, 
these  wearab le  ins t ruments  become 
more  than  an  accessory  we move in ,  bu t 
one  tha t  we evo lve  w i th . 

I n  o rder  to  co -c rea t i ve ly  des ign ,  a  l ayer 
o f  scu lp tu ra l  fash ion  adds  dynamic 
e lements  by  p lac ing  t rad i t ion  and 
innova t ion  as  bu i ld ing  b locks  ra ther 
than  oppos ing  methods .  Th is  approach 
a ims  to  ampl i f y  the  c rea t i ve  p rocess 
by  expand ing  the  a r t i san ’s  capab i l i t ies 
w i th in  des ign  and  br ing ing  fo rward 
wearab le  a r t  i nsp i red  by  the  exchange 
o f  b rea th ing  techno logy  and  the  f lu id i t y 
o f  mo l ten  g lass .
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III.	 HISTORY & MYSTERY

The h is to ry  o f  g lass  opens  a  pa th  f i l l ed 
w i th  mys te r ious  puzz les  lead ing  to 
ques t ions  about  our  anc ien t  cu l tu res 
and  the  deve lopment  o f  a r t i s t i c 
t rad i t ions .  G lass ,  seeming ly  s imp le  ye t 
foundat iona l l y  necessary,  i s  used  in 
our  da i l y  l i ves  f rom the  sc reens  on  our 
smar tphones  to  w indows ,  k i t chenware , 
and  more  impor tan t l y  fo r  da ta  t rans fe r 
in  f iber  op t i cs ,  p lays  an  eminent  ro le  in 
our  da i l y  l i ves .   However,  “ th i s  mater ia l , 
born  f rom f i re ,  i s  sh rouded in  mys te ry ” 
(Kos tbarke i ten  der  G laskuns t ,  pg .  5 ) .  G lass 
has  evo lved  w i th  human i ty  th roughout 
t ime,  f rom the  anc ien t  c i v i l i za t ions  o f 
Mesopotamia  to  the  sk i l led  a r t i sans  o f  the 
Roman Empi re .  Desp i te  i t s  w idespread 
use ,  “no t  on ly  the  c i rcumstances  o f 
i t s  inven t ion  a re  unknown,  bu t  a l so  i t s 
in te rna l  s t ruc tu re” (Kos tbarke i ten  der 
G laskuns t ,  pg .  5 )  The  h i s to r i ca l  dua l i t y 
and  mys te r ious  na tu re  o f  g lass  insp i res 
i t ’s  t ime less  exp lo ra t ion  and  h igh l igh ts 
the  impor tance  o f  i t s  use  in  sc ience, 
techno logy,  and  the  a r t s . 

Accord ing  to  h i s to r i ca l  accounts ,  as 
a r t i cu la ted  by  P l iny,  the  Roman h is to r ian , 
the  d iscovery  o f  g lass  i s  a t t r ibu ted  to 
Phoen ic ian  sa i lo rs ,  approx imate ly  4 ,000 
years  ago  in  Mesopotamia  by  chance. 
Repor ted ly,  they  cons t ruc ted  a  cook ing 
a rea  us ing  soda  b locks  on  a  sandy  beach . 
A f te r  ex t ingu ish ing  the  embers ,  they 

Cold Working - Carving Cold Working - Carving

d i scovered  a  remarkab le  t rans fo rmat ion 
where  the  hea t  m ixed  w i th  sand  and 
o ther  m inera ls  me l ted  in to  a  su rp r i s ing 
g lassy  fo rm (Corn ing  Museum o f  G lass 
(n .d ) ,  A l l  About  G lass ,  The  Or ig ins  o f 
G lassmak ing ) .  Th is  event  por t rays  the 
mys te ry  re la ted  to  the  genes is  o f  g lass , 
and  emphas izes  the  unpred ic tab i l i t y  o f 
i t s  c rea t ion  tha t  has  led  to  ques t ions  tha t 
p reva i l  to  th i s  day.

The  exp lo ra t ion  o f  the  h i s to ry  o f  g lass , 
as  d i scussed in  Inven t ion  in  Ear l y 
G lassb lowing  -  The  Road to  Enn ion  w i th 
B i l l  Gudenra th  |  Beh ind  the  G lass  Lec tu re , 
a l so  unve i l s  a  beaut i fu l  jou rney  th rough 
the  evo lu t ion  o f  th i s  anc ien t  med ium.  The 
lec tu re  inves t iga tes  d i f fe ren t  techn iques 
be tween na tu ra l  and  man-made g lass  in 
bo th  co ld  and  ho t  work ing  methods .  Co ld 
work ing  techn iques ,  such  as  ca rv ing  and 
lap idary,  i nvo lve  shap ing  g lass  a f te r  i t 
has  coo led .  Th is  method d isp lays  the 
met icu lous  focus  and  dex te r i t y  needed 
to  c rea te  in t r i ca te  des igns  by  a r t i s t s  o f 
th i s  c ra f t .

The  lec tu re  inves t iga tes  o ther  ho t 
work ing  methods  such  as  s lumping 
and  f l ame-work ing ,  wh ich  were  a l so 
p reva len t  in  anc ien t  cu l tu res .  S lumping 
invo lves  bend ing  o r  shap ing  g lass 
th rough  con t ro l led  hea t ing  and  coo l ing 
p rocesses  where  sheets  o f  g lass 
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a re  me l ted  in to  mo lds  us ing  g rav i t y. 
Add i t iona l l y,  f l ame-work ing ,  a  de l i ca te 
p rocess  where  a r t i s t s  man ipu la te  g lass 
us ing  a  to rch ,  i s  a  h igh ly  de l i ca te  and 
p rec ise  techn ique  used to  c rea te  in t r i ca te 
and  de ta i led  p ieces .  These  methods 
underscore  the  versa t i l i t y  o f  g lass  as  a 
med ium and emphas ize  the  r i ch  h i s to r i ca l 
con tex t  o f  g lass  mak ing  techn iques  over 
cen tu r ies  and  showcase  the  dynamic 
na tu re  o f  th i s  a r t  fo rm .  “ Inven t ion  in  Ear l y 
G lassb lowing”  b r ings  l igh t  to  the  legacy 
o f  g lass  mak ing ,  where  c ra f t smansh ip 
and  innova t ion  g row together  th rough 
techn iques  tha t  have  shaped the  a r t  o f 
work ing  w i th  g lass  th roughout  the  ages 
(Beh ind  the  G lass  Lec tu re ,  2015 ) .

Work ing  w i th  g lass  has  con t inued to 
evo lve  th roughout  h i s to ry,  no t  on ly 
th rough  d i f fe ren t  methodo log ies  us ing 
a  va r ie ty  o f  too ls ,  bu t  in tegra t ing  the 
a r t i san ’s  body  in  a  remarkab le  way.  The 
d iscovery  tha t  g lass  cou ld  be  b lown , 
was  a  s ign i f i can t  techno log ica l  leap  tha t 
revo lu t ion ized  the  en t i re  g lass  indus t ry 
( Journa l  o f  G lass  Stud ies :  Vo lume X IX , 
1977,  p .9 ) .  Th is  b reak th rough  t rans fo rmed 
the  manufac tu r ing  p rocesses  and  opened 
new fo rms  o f  a r t i s t i c  express ion  tha t 
h igh l igh t  b rea th ing  no t  on ly  as  a  shap ing 
too l ,  bu t  as  a  techno logy.  Th is  approach 
a l lowed a r t i sans  to  shape and  man ipu la te 
mo l ten  g lass  w i th  a  new movement 
and  f lex ib i l i t y  tha t  was  no t  poss ib le 
w i th  the  use  o f  t rad i t iona l  methods . 

	 Mold - Pouring 	    Core Forming - “1,400 yrs. Of tech”		     Slumping       	             Flame Working

The  ac t  o f  b rea th ing  w i th  awareness 
i s  a  m i les tone  tha t  paved the  way  fo r 
dynamic  g lass -b lowing  techn iques  tha t 
have  con t r ibu ted  to  the  t rans fo rmat ion 
o f  th i s  indus t ry  where  techn ique  and 
a r t i s t r y  b lend .

A l though there  have  been va r ious 
techno log ica l  advancements  w i th in 
the  shap ing  and  produc t ion  o f  g lass , 
research  con t inues  to  show us  tha t 
there  i s  more  to  d i scover.  I n  a  s tudy, 
“St ruc tu re  o f  In te rna t iona l  S imp le  G lass 
and  P roper t ies  o f  Pass iva t ing  Layer 
Formed in  C i rcumneut ra l  pH Cond i t ions”, 
the  impor tance  o f  ana lyz ing  g lass  a t 
i t s  mo lecu la r  leve l  i s  emphas ized  as  a 
foundat iona l  s tep .  However,  desp i te 
the  e f fo r t s  pu t  fo r th  in  the  s tudy  o f  th i s 
p rocess  in  recent  decades ,  the  a tomic 
s t ruc tu re  o f  the  In te rna t iona l  S imp le 
G lass  ( ISG )  rema ins  unc lear  (Co l l i n  e t  a l . , 
2018 ) .  Th is  opens  up  oppor tun i t ies  to 
fu r ther  inves t iga te  the  h i s to ry  o f  g lass  as 
a  med ium fo r  c ra f t smansh ip  and  sc ien t i f i c 
advancement . 

Trave l ing  back  in  t ime to  Mesopotamia , 
g lassmak ing  unve i l s  a  fasc ina t ing 
journey  be tween h is to ry  and  mys te ry, 
where  “ r i tua l  b lended w i th  techno logy”. 
The  G lassmakers  Of  Hera t  documenta ry 
f rom the  Corn ing  Museum o f  G lass  sheds 
l igh t  on  the  in t r igu ing  g lass -mak ing 
p repara t ion  ins t ruc t ions  tha t  v i sua l i ze  the 
techn ica l  p rocess  wh i le  inves t iga t ing  a 

sac red  r i tua l .  The  rec ipe  o f  g lass -mak ing , 
found in  cune i fo rm tab le ts ,  descr ibed 
met icu lous  s teps ,  such  as  search ing  fo r 
a  favorab le  month ,  mak ing  sac r i f i c ia l 
o f fe r ings ,  burn ing  jun iper  incense, 
and  pour ing  l iba t ions  o f  honey  and 
l iqu id  bu t te r,  a re  h igh ly  ques t ioned in 
sc ience  in  our  modern  day.  However,  the 
p ro found r i tua l i s t i c  aspec ts  embedded 
in  the  g lassmak ing  p rocess  a l so  inc lude 
techn ica l  s teps  tha t  emphas ize  the 
eminent  coex is tence  o f  ceremon ia l 
t rad i t ions  and  techno log ica l  exper t i se 
(B r i l l ,  R .H .  and  The  Corn ing  Museum o f 
G lass ,  1977 ) .

The  anc ien t  rec ipe  fo r  g lassmak ing  ” i s 
sh rouded in  mys t i ca l  r i tua l s”,  bu t  i t  i s 
notewor thy  that  the same bas ic  ingredients 
a re  s t i l l  used  in  con temporary  g lass 
p roduc t ion  (Corn ing  Museum o f  G lass , 
n .d ) .  By  combin ing  r i tua l i s t i c  e lements 
w i th  techn ica l  p rocedures  tha t  a re  a l i ve 
to  th i s  day,  g lassmak ing  i s  an  anc ien t 
p rac t i ce  tha t  cou ld  he lp  us  enhance 
more  techno log ica l  advancements  and 
unders tand  our  human h is to ry.
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IV.	 SCIENTIFIC 				  
	 CRAFSTMANSHIP 

Glass -b lowing  exempl i f ies  the  fus ion 
o f  techno logy  and  a r t i s t r y,  b r idg ing 
sc ien t i f i c  research  w i th  aes the t i ca l l y 
p leas ing  fo rms  where  the  known 
and  the  unknown meet .  Lynn  Poo le ’s 
words  in  “The  Johns  Hopk ins  Sc ience 
Rev iew -  The  Mas te r  G lass  B lower” 
descr ibe  the  g lass  b lower  as  a  “mas te r 
c ra f t sman whose  sk i l l  i s  one  o f  the 
mos t  de l i ca te  in  any  f ie ld  in  the  en t i re 
wor ld”  (Poo le ,  L .  e t  a l . ,1951 ) .  Sc ien t i f i c 
g lass -b lowing  requ i res  ex tens ive 
sk i l l s  th rough  prec ise  techn iques  tha t 
embody  mind fu l  movement ,  b rea th ing 
techn iques ,  and  cogn i t i ve  th ink ing .  The 
sc ien t i f i c  ins t ruments  tha t  they  c rea te 
a re  no t  on ly  in t r i ca te ,  bu t  p rec ise  to 
the  one  thousandth  o f  an  inch ,  rang ing 
f rom labora to ry  g lassware  to  lenses  fo r 
te lescopes  and  mic roscopes  (Poo le ,  L .  e t 
a l . ,1951 ) .  The  mater ia l  qua l i t ies  o f  g lass 

a l so  make i t  an  inva luab le  med ium fo r 
i t s  t ransparency  and  ma l leab i l i t y  a l low 
sc ien t i s t s  to  exp lo re  the  unknown rea lms 
o f  the  m ic roscop ic  and  te lescop ic  wor lds 
b r ing ing  fo rward  d iscover ies  tha t  have 
p rope l led  mank ind . 

Throughout  the  years ,  sc ien t i f i c 
g lass -b lowing  has  become a  less  common 
prac t i ce ,  however,  i t  i s  an  ind ispensab le 
d isc ip l ine  w i th in  the  sc ien t i f i c  commun i ty. 
Research  i s  an  a rea  w i th  unpred ic tab le 
exper iments  tha t  make i t  imposs ib le  fo r 
commerc ia l  g lass  compan ies  to  an t i c ipa te 
the  da i l y  needs  o f  sc ien t i s t s .  As  a  resu l t , 
un ivers i t ies  recogn ize  the  necess i t y 
o f  employ ing  a  sk i l led  and  versa t i le 
sc ien t i f i c  g lass -b lower,  charac te r i zed  as 
a  “mas te r  c ra f t sman”,  fo r  they  a re  g iven 
rough  drawings  tha t  mus t  be  25 ,000 o f 
an  inch  p rec ise  (Poo le ,  L .  e t  a l . ,1951 ) . 
Add i t iona l l y,  they  mus t  be  ab le  to 
t rans la te  sc ien t i s t s ’  v i s ions  in to  p rec ise 
g lass  appara tus ,  fu r ther  h igh l igh t ing 
the  impor tance  o f  co l labora t ion  w i th in 
d i f fe ren t  d i sc ip l ines  in  o rder  to  advance 
research .

S C I E N T I F I C  G L A S S - B O W I N G  P R O C E S S
John Lehman - Master Glass Blower 1951
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Dur ing  the  En l igh tenment  o f  the  la te 
18 th  cen tu ry,  the  t rans i t ion  f rom a lchemy 
to  chemis t ry  was  g rea t l y  in f luenced 
by  g lass  as  ment ioned in  “Labora to ry 
Sc ien t i f i c  G lassb lowing :  Advanced 
Techn iques  And G lassb lowing ’s  P lace 
in  H is to ry ”  by  Pau l  Le  P innet .  G lass 
vesse ls  became more  commonly  used  fo r 
sc ien t i f i c  research ,  mak ing  i t  poss ib le 
to  tes t  more  chemica ls  and  approach 
more  cha l lenges  than  ever  be fo re .  In 
1774 ,  Joseph Pr ies t ley  conduc ted  the 
“Common A i r ”  exper iment  where  g lass 
vesse ls  were  used to  demons t ra te  tha t 
common a i r  i s  composed o f  d i f fe ren t 
gasses  and  ques t ioned the  be l ie f  tha t  a i r 
was  a  homogeneous  subs tance  (LeP innet , 
P. ,  n .d ) .  Th is  g round-break ing  d iscovery 
a l lowed sc ien t i s t s  to  v i sua l i ze  ind iv idua l 
gasses  and  fu r ther  ana lyze  p reconce ived 
ideas  about  the  wor ld  we l i ve  in .

The  h i s to ry  o f  g lass  in  sc ience  has  a l so 
led  to  s ign i f i can t  med ica l  advancements 
tha t  have  impac ted  hea l thcare  p rac t i ces 
and  genera t ions  o f  ch i ld ren  a l l  a round the 
wor ld .  The  in fan t  incubator  by  Stéphane 
Tarn ie r  in  1880 was  a  p ioneer ing  dev ice 
tha t  changed the  way  p remature  o r 
i l l  i n fan ts  cou ld  be  taken  ca re  o f.  I t 
was  des igned w i th  a  th ick  g lass  l id  to 
p rov ide  a  con t ro l led  env i ronment  tha t 
e f fec t i ve ly  rad ia ted  hea t  and  c rea ted  a 
warm and  pro tec t i ve  space  fo r  up  to  four 
in fan ts  s imu l taneous ly.  Th is  innova t ion 
reduced in fan t  mor ta l i t y  ra te  by  ha l f  and 
demons t ra ted  ye t  another  example  o f 
g lass’  ve rsa t i l i t y  and  ro le  revo lu t ion iz ing 
med ica l  ca re   (Rebov ich ,  2017 ) .

V.	 DYING ART 

Glass -b lowing  c ra f t smansh ip  da tes 
back  to  thousands  o f  years  o f  human 
h is to ry.  A l though i t  i s  s t i l l  p rac t i ced 
today,  the  focus  on  i t s  impor tance  has 
decreased w i th  the  r i se  o f  d ig i ta l i za t ion . 
Manufac tu r ing  techn iques  employ  mo lds 
and  even  robots  in  o rder  to  compensa te 
fo r  the  marke t  demand ,  however,  as 
consumers  become more  aware  o f  the 
env i ronmenta l  impac t  o f  these  sys tems , 
the  focus  on  handcra f ted  a r t i f ac ts  r i ses , 
mak ing  the  rev iva l  o f  g lass -b lowing  an 
exc i t ing  oppor tun i t y.

Sc ien t i f i c  g lass -b lowing  i s  a  t ru ly  un ique 
c ra f t  tha t  takes  years  to  mas te r.  Not  on ly 
does  i t  t ake  phys ica l  endurance,  bu t 
a l so  menta l  s t rength  -  the  res i l ience, 
pa t ience,  and  th ink ing  methods  c rea te 
new se ts  o f  cha l lenges  tha t  no t  many 
endure .  Boros i l i ca te  g lass ,  used  fo r 
i t s  h igh  res i s tance  to  therma l  shock , 
g ives  the  c ra f t sman on ly  about  10 
work ing  seconds  to  man ipu la te  the 
g lass .  For  th i s  reason ,  the  s teps  needed 
mus t  be  p rac t i ced  and  thought  ou t 
met icu lous ly  fo r  ex tended per iods  o f 
t ime.  Moreover,  the  foundat iona l  sk i l l s 
requ i re  con t inuous  p rac t i ce  tha t  va ry 
f rom person  to  person ,  wh i le  g lass  i t se l f 
can  eas i l y  b reak  even  a f te r  a l l  s teps 
have  been accompl i shed .  I t s  beauty  and 
mys te ry  s t i l l  i nv i tes  admi ra t ion ,  bu t  these 
cha l lenges  keep many  a t  a  d i s tance  f rom 
d iv ing  in to  lea rn ing  how to  work  w i th 
g lass .  As  Mat t  Rosen ,  d i rec to r  o f  the 
Low-F ie ld  Imag ing  Labora to ry  a t  the  MGH 
Mar t inos  Center  fo r  B iomed ica l  Imag ing , 
l amented ,  “Sc ien t i f i c  g lassb lowers ,  l i ke 
s t ree tca r  conduc tors  and  s i len t  mov ie 
o rgan is ts ,  a re  a  van ish ing  b reed”  (Rosen , 
The  sc ien t i f i c  g lassb lower  mak ing 
one-o f -a -k ind  equ ipment :  10 1  jobs  tha t 
change the  wor ld  (EP  17 ) ,  2021 ) . 

The  t rad i t ion  o f  g lass  in  bo th  a r t  and 
sc ience,  has  exper ienced a  g radua l 
dec l ine  over  t ime.  For  example ,  in  the 
Un i ted  K ingdom,  the  her i tage  c ra f t  o f 
g lass  eye  mak ing  i s  cu r ren t l y  c lass i f ied 
as  “c r i t i ca l l y  endangered ,”  w i th  on ly  two 
pro fess iona ls  p rac t i c ing  th i s  in t r i ca te 
sk i l l  tha t  takes  years  to  mas te r  ( Lewis ,  M . , 
2021 ) .  Th is  b r ings  us  to  ques t ion  where 
the  fu tu re  o f  th i s  c ra f t  l i es ,  encourag ing 
a  co l lec t i ve  e f fo r t  to  rev i ta l i ze  i t  as  a 
v i ta l  pa r t  o f  our  cu l tu ra l  her i tage.

G lass  as  a  mater ia l  no t  on ly  represents 
versa t i l i t y,  bu t  i t  i s  va luab le  a long  d iverse 
indus t r ies .  For  example ,  the  c rea t ion  o f 
eye  p ros the t i cs  i s  a  par t i cu la r  b lend  o f 
c ra f t smansh ip ,  a r t i s t r y,  and  techno logy 
tha t  i s  c ruc ia l  to  our  co l lec t i ve  h i s to ry 
da t ing  back  to  the  ear l y  Egypt ians  who 
fash ioned the  f i r s t  a r t i f i c ia l  g lass  eyes 
a round 2613 -2494 B .C .  In  2006 ,  an 
impera t i ve  d iscovery  was  made in  I ran ’s 
Burn t  C i t y,  where  the  wor ld ’s  o ldes t 
p ros the t i c  eye  was  found embedded in 
the  ske le ton  o f  a  woman’s  sku l l  (P rasad 
and  RK ,  2023 ) .  Th is  event  insp i red 
researchers  to  recogn ize  g lass  as  a 
t ime less  mater ia l  and  i t s  h i s to r i ca l  roo ts 
in  human evo lu t ion .  Th is  anc ien t  cyborg 
i s  a  mean ing fu l  example  o f  how g lass 
p ros the t i cs  seamless ly  in tegra te  the 
body  w i th  techno logy,  b lend ing  techn ica l 
a r t i s t r y  w i th  med ica l  exper t i se .

G lass -b lowing  i s  a  fasc ina t ing  p rocess 
a t  the  in te rsec t ion  o f  sc ien t i f i c  inqu i ry 
and  a r t i s t i c  express ion .  The  va r ious 
app l i ca t ions  o f  th i s  mater ia l  i n  techno logy, 
a r t  and  sc ience,  in  combina t ion  w i th  the 
phys ica l  and  menta l  sk i l l s  needed ,  fo rce 
the  a r t i s t  to  observe  bo th  ou tward ly  and 
inward ly  by  focus ing  on  the  mater ia l 
i t se l f  wh i le  consc ious ly  man ipu la t ing 
w i th  b rea th .  In  James  Nes to r ’s  “B rea th : 
The  New Sc ience  o f  a  Los t  A r t ,”  Nes to r 
inves t iga tes  the  p ro found impac t  o f 
anc ien t  b rea th ing  techn iques  tha t  have 
been rev ived  dur ing  recent  years ,  and 
how they  in f luence  our  we l l -be ing .
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As  a  resu l t ,  th i s  research  insp i res  the 
exp lo ra t ion  o f  the  re la t ionsh ip  be tween 
anc ien t  b rea th ing  techn iques  and 
g lass -b lowing  methods .  Nes to r  expands 
on  how “brea th ing  i s  the  on ly  sys tem 
in  the  body  tha t  i s  bo th  au tomat ic 
and  a l so  under  our  con t ro l ”,  fu r ther 
recogn iz ing  how c ra f t ing  g lass  i s  no t 
on ly  a  techn ica l  a r t i s t i c  endeavor,  bu t 
i t  a l so  engages  the  m ind  and  body  in  a 
ho l i s t i c  way  (Nes to r,  p .  4 ) .  Unders tand ing 
the  t rans fo rmat i ve  power  o f  b rea th ing  as 
a  techno logy,  connec t ing  bo th  phys ica l 
and  non-phys ica l  aspec ts  o f  a r t i sans  and 
g lass ,  cou ld  po ten t ia l l y  rev ive  the  dy ing 
a r t  o f  g lass -b lowing .  As  Nes to r  h igh l igh ts , 
“b rea th ing  can  be  used as  a  too l  to 
shape our  own hea l th ,  to  nav iga te  our 
own minds ,  to  reshape our  own bod ies”, 
and  to  ques t ion  whether  b rea th ing  can 
a l so  be  used as  a  too l  to  in f luence  the 
soc ie t ies  o f  our  fu tu res ,  bo th  by  shap ing 
the  a r t  we  c rea te  and  ourse lves  in  the 
p rocess  (Nes to r,  p .  4 ) .
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VI.	 STATE OF THE ART 

Throughout  th i s  research ,  the  app l i ca t ion  o f  g lass  in  fash ion 
has  evo lved  f rom exp lo r ing  c ra f t smansh ip  to  unders tand ing 
dynamic  methods  tha t  have  been app l ied  in  modern  a r t .  For 
cen tu r ies ,  g lass  work ing  techn iques  have  rema ined unchanged , 
cha l leng ing  th i s  med ium as  wearab le .  Th is  thes is  seeks  to 
inves t iga te  d i f fe ren t  a r t i s t i c  express ions  wh i le  ana lyz ing  the 
techn iques  tha t  embody  b rea th  as  a  shap ing  too l ,  syn thes iz ing 
t rad i t ion  and  modern i t y  th rough  con temporary  fash ion .

Bubble  Dress  |  I r i s  Van Herpen,  2016

I r i s  Van  Herpen ,  the  Dutch  des igner  known fo r  in t r i ca te  des igns 
tha t  merge  techno logy  and  a r t i s t r y,  revea led  the  Bubb le  Dress 
in  2016 . 

Th is  b rea th tak ing  des ign  was  made ou t  o f  thousands  o f  g lass 
b lown bubb les  coa ted  w i th  t ransparen t  s i l i con  to  ach ieve 
f lex ib i l i t y,  c rea t ing  a   “b io luminescent  p r i sm a round the  body” 
(Van  Herpen ,  2016 ) .  Th is  d ress  showed a  new d imens ion  o f  the 
app l i ca t ion  o f  g lass  as  a  wearab le  med ium.

Dimens ion ism Dress  |  I r i s  Van Herpen,  2021

Another  c rea t ion  by  Van  Herpen  i s  the  D imens ion ism Dress  in 
2021 ,  wh ich  was  descr ibed  as  “c loser  to  be ing  a  ghos t  than 
be ing  a  d ress”  (Mach l i ch ,  H . ,  2022 ) .  Th is  des ign  evo lved  f rom 
a  co l labora t ion  w i th  g lassb lower  Bernd  Weinmayer  who a l so 
used sc ien t i f i c  g lass -b lowing  methods  to  connec t  and  shape 
g lass -b lown rods  in to  a  d ress  tha t  appears  to  s imu la te  the  w ings 
o f  a  bu t te r f l y.  I n  bo th  des igns ,  b rea th  i s  a  h igh ly  techn ica l  ye t 
o rgan ic  scu lp tu ra l  too l  used  to  mo ld  and  t rans fo rm g lass  in to 
a  co l lec t i ve  s t ruc tu re .  Th is  approach  cha l lenged convent iona l 
fash ion  techn iques  by  b lu r r ing  the  boundar ies  be tween the 
anc ien t  a r t  o f  g lass -b lowing  and  con temporary  hau te  cou tu re , 
wh i le  serv ing  as  a  s t rong  example  o f  the  power  o f  co l labora t ion 
be tween c ra f t sman and  des igner. 
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Copern i  G lass  Handbag 
|  Stephane Pe l le t ie r,  2023

Glass  has  been more  commonly  used 
in  fash ion  accessor ies ,  represent ing 
a  s t rong  use  o f  co lo r,  shape,  and 
innova t ion  to  c rea te  func t iona l  des igns . 
The  Copern i  g lass  handbag by  Stephane 
Pe l le t ie r,  showcases  the  s t rength 
o f  merg ing  t rad i t iona l  techn iques  in 
c ra f t smansh ip  w i th  func t iona l i t y  (G lass 
B lowing  a  Luxury  Handbag Wi th  Mas te r 
Cra f t sman |  Every  Step  To  Make |  Vogue 
F rance,  2023 ) .  Th is  des ign  no t  on ly 
s tands  as  a  wearab le  accessory,  bu t  i t 
a l so  in t roduces  the  f rag i l i t y  o f  g lass  as  a 
scu lp tu ra l  a r t  fo rm .

Glass  Fash ion  |  Laura  Donefer,  1989 

Glass  i s  a  s t rong  med ium tha t  can  be 
t rans fo rmed in to  inc red ib le  shapes , 
however,  i t  i s  no t  commonly  wearab le 
because  o f  i t s  s t ruc tu ra l  qua l i t ies .  I n 
1989,  Laura  Donefer,  a  Canad ian -Amer -
i can  a r t i s t ,  p resented  a  wearab le 
g lass  fash ion  co l lec t ion  a t  the  Corn ing 
Museum,  incorpora t ing  g lass  in to  hau te 
cou tu re .  Donefer ’s  work  showcased the 
versa t i l i t y  o f  g lass ,  and  marked a  p ivo ta l 
moment  in  re imag in ing  the  poss ib i l i t ies 
o f  how g lass  cou ld  be  app l ied  in  fash ion 
as  a  fo rm o f  a r t i s t i c  express ion  ( I f  the 
G lass  F i t s ,  n .d . ) .  More  than  twenty  years 
la te r,  we  a re  s t i l l  exp lo r ing  th i s  mater ia l 
th roughout  a  va r ie ty  o f  techn iques  tha t 
rema in  to  be  fu l l y  unrave led .

 Telepathy  |  Laura  Couto  Rosado,  2012

Laura  Couto  Rosado exp lo res  the 
symbios is  be tween des ign ,  sc ience, 
and  techno logy.  Her  specu la t i ve  des ign 
p ro jec t ,  “Te lepa thy,”  was  conce ived 
dur ing  her  Mas te r ’s  s tud ies  in  2012 ,  and 
in t roduced a  v i s ionary  approach  to  g lass 
in  fash ion .  Rosado’s  work  cons is ted  o f 
a  se r ies  o f  b lown g lass  he lmets  tha t 
symbo l i zed  te lepa th ic  commun ica t ion , 
mak ing  g lass  more  than  a  wearab le , 
bu t  a  par t  o f  the  body.  Her  approach 
success fu l l y  b lu r red  the  boundar ies 
be tween mater ia l i t y  and  concept , 
env is ion ing  a  fu tu r i s t i c  perspec t i ve  on 
the  in te rsec t ion  o f  g lass  and  specu la t i ve 
des ign  (Couto  Rosado,  L . ,  2012 ) .

Stee l  Prof i le  |  GJS Bakker ’s ,  1971

GJS Bakker,  a  Dutch  jewe l ry  and  indus t r i -
a l -des igner,  c rea ted  Stee l  P ro f i le  in  197 1 . 
Th is  p iece ,  a l though no t  d i rec t l y  made 
o f  g lass ,  represents  a  parad igm sh i f t  i n 
jewe l ry  des ign ;  i t  i s  no t  an  adornment , 
bu t  ra ther  becomes  a  par t  o f  the  body. . 
Descr ibed  as  “no t  c ra f t smansh ip  bu t 
sub l imat ion  o f  fo rm,”  Bakker ’s  conceptua l 
des ign  t rans fo rmed t rad i t iona l  jewe l ry 
syn thes iz ing  the  body  in  a  t rans fo rmat i ve 
approach  (den  Bes ten ,  L . ,  n .d . ) .

Lent icu lar  |  Naomi  F i lmer

With in  jewe l ry  des ign ,  Naomi  F i lmer ’s 
c rea t ions  a re  d is t inc t i ve  fo r  be ing 
perce ived  as  wearab le  ob jec ts  about 
the  body  ra ther  than  t rad i t iona l  jewe l ry. 
Her  a r t i s t i c  p rocess  observes  the  body 
and  h igh l igh ts  “o rd ina ry  par t s  o f  the 
body  tha t  we never  rea l l y  ce lebra te ,  bu t 
ac tua l l y  there  i s  no th ing  o rd ina ry  about 
them a t  a l l ”  (H igh l i ke .o rg ,  n .d . ) .  By  us ing 
g lass ,  her  work  i s  ab le  to  i so la te  spec i f i c 
shapes  wh i le  c rea t ing  s ta t i c  movement . 
F i lmer  a l so  recogn izes  b rea th ing  as 
an  insp i ra t iona l  pa r t  o f  her  work ing 
methods ,  wh i le  her  approach  cha l lenges 
convent iona l  jewe l ry  norms  th rough 
g lass . 
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Supraorganism |  Just ine  Emard ,  2020

I n  the  domain  o f  scu lp tu ra l  and 
ins ta l l a t ion  a r t ,  g lass  i s  a  commonly  used 
med ium fo r  i t  p lays  a  t rans fo rmat i ve 
ro le  redef in ing  fo rm and  percept ion . 
Supraorgan ism by  Jus t ine  Emard ,  i s  a 
g lass  ins ta l l a t ion  tha t  combines  da ta 
ga thered  f rom a  commun i ty  o f  bees 
fea tu r ing  robot ic  scu lp tu res  an imated  by 
a r t i f i c ia l  i n te l l igence  (Emard ,  J.  2020) . 
Th is  a r t i s t i c  approach  v i sua l i zes  the 
dynamic  in te rp lay  be tween brea th  as 
a  shap ing  too l  and  mach ine  lea rn ing 
techno logy  th rough  the  t ransparen t 
essence  o f  g lass ,  g iv ing  tang ib le  fo rm to 
in tang ib le  concepts .

Ins ide  |  Bernd Weinmayer,  2022

I ns ide ,  a  g lass  scu lp tu re  c rea ted  by 
Bernd  Weinmayer,  the  co-cha i rman o f  the 
Aus t r ian  mas te r  examina t ion  commiss ion 
fo r  sc ien t i f i c  g lass .  Th is  work  embod ies 
the  techn ica l  p rec is ion  o f  g lass -b lowing 
a longs ide  a r t i s t i c  express ion  by  b lend ing 
scu lp tu ra l  a r t  wh i le  man ipu la t ing 
l igh t  and  shadow (Bernd  Weinmayer, 
2022 ) .  B rea th ing  takes  on  a  dua l  ro le 
as  a  phys ica l  shap ing  too l ,  bu t  a l so 
symbo l ica l l y  represent ing  the  b rea th  o f 
l i fe  w i th in  the  a r t  p iece .

Dream Vase  |  Mar jan  Kooroshnia ,  2013

The Dream Vase  p ro jec t  u t i l i zes  g lass  as 
a  canvas  fo r  v i sua l  ana lys i s .  Th is  p iece , 
a  two- layer  g lass  vase  adorned w i th 
a  p r in ted  su r face  pa t te rn ,  revea ls  an 
in te rp lay  o f  co lo r  and  fo rm tha t  evo lves 
w i th  chang ing  l igh t  cond i t ions .  The 
sur face  des ign  on  the  g lass  c rea tes  “. . . a 
pa t te rn  tha t  can  demons t ra te  an  iden t i ca l 
fo rm a t  day l igh t  as  we l l  as  a t  da rkness 
bu t  w i th  two d i f fe ren t  express ions 
(Kooroshn ia ,  M . ,  2013 ) .  Th is  dynamic 
p rocess  h igh l igh ts  the  versa t i l i t y  o f  g lass 
as  a  med ium fo r  cap tu r ing  and  re f lec t ing 
l igh t ,  wh i le  por t ray ing  how the  mater ia l 
can  engage w i th  the  v iewer  on  a  v i scera l 
and  sensory  leve l .

Indest ruct ib le  |  Robyn,  2010

GJS Bakker,  a  Dutch  jewe l ry  and  indus t r i -
a l -des igner,  c rea ted  Stee l  P ro f i le  in  197 1 . 
Th is  p iece ,  a l though no t  d i rec t l y  made 
o f  g lass ,  represents  a  parad igm sh i f t  i n 
jewe l ry  des ign ;  i t  i s  no t  an  adornment , 
bu t  ra ther  becomes  a  par t  o f  the  body. . 
Descr ibed  as  “no t  c ra f t smansh ip  bu t 
sub l imat ion  o f  fo rm,”  Bakker ’s  conceptua l 
des ign  t rans fo rmed t rad i t iona l  jewe l ry 
syn thes iz ing  the  body  in  a  t rans fo rmat i ve 
approach  (den  Bes ten ,  L . ,  n .d . ) .
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CyberGlass  -  G lass -b lowing Robot  | 
1997

Merg ing  techno logy  and  brea th ing 
techn iques  w i th  g lass  i s  demons t ra ted 
in  the  CyberG lass  -  g lass -b lowing  robot . 
Th is  innova t i ve  p ro jec t  syn thes ized 
c ra f t smansh ip  and  au tomat ion ,  where 
a  robot  u t i l i zes  a r t i f i c ia l  b rea th - l i ke 
mechan isms  to  man ipu la te  mo l ten 
g lass .  Pub l i shed in  1997,  th i s  p ioneer ing 
ven tu re  o f  the  t ime h igh l igh ts  the 
po ten t ia l  o f  techno logy  in  redef in ing 
t rad i t iona l  c ra f t s .  CyberG lass  c la ims  i t s 
“new g lass -b lowing  mach ine  i s  capab le 
o f  reproduc ing  the  exac t  movements 
o f  an  opera to r  bu t  w i th  much  g rea te r 
repeatab i l i t y ”  (Kochan ,  A . ,  1997 ) .

Atem Zonen &  Pneumacosm 
|  Haus-Rucker -Co,  1967

Haus-Rucker -Co’s  p ro jec t ,  A tem 
Zonen ,  i s  an  a rch i tec tu ra l  p ro jec t  tha t 
inves t iga tes  b rea th ing  zones ,  exp lo r ing 
the  in te rac t ion  be tween ind iv idua ls  and 
the i r  su r round ing  a i r  env i ronments  in  an 
a rch i tec tu ra l  con tex t .  W i th in  th i s  work , 
Pneumacosm,  a  co l lec t ion  o f  accessor ies 
des igned fo r  these  b rea th ing  spaces 
a im to  “ i r r i t a te  op t i ca l  and  acous t i ca l 
percept ion”  (Ke lp ,  Z . ,  n .d . )  These 
p ro jec t ions  underscore  the  a r t i s t i c 
po ten t ia l  o f  b rea th  as  a  shap ing  fo rce  fo r 
us ,  and  by  us  -  ana lyz ing  how we des ign 
the  spaces  we c rea te ,  wh i le  inv i t i ng  us 
to  ana lyze  the  re la t ionsh ip  be tween 
ind iv idua ls  and  the  a i r  they  b rea the .

Beer  G lasses  |  T im Dr ier,  2021

Sc ien t i f i c  g lass -b lowing  methods  a re 
u t i l i zed  to  c rea te  con temporary  beer 
g lasses  tha t  t ranscend func t iona l  shapes . 
In  the  v ideo  “Sc ien t i f i c  G lass  B lower 
Makes  Beer  G lasses”  by  WIRED,  T im Dr ie r 
Th is  e labora tes  on  the  techn ica l  c ra f t 
o f  g lass -b lowing .  Wh i le  the  focus  i s  on 
func t iona l i t y,  the  ac t  o f  b low ing  b rea th 
in to  the  g lass  ho lds  a  dua l  purpose  – 
shap ing  the  g lassware  and  in fus ing  a 
persona l  touch  in to  the  c rea t ion  (WIRED, 
2021 ) .

ADB Robot  |  2008

The in te rsec t ion  o f  techno logy  and  the 
c ra f t smansh ip  o f  g lass -b lowing  i s  seen 
th rough  innova t i ve  p ro jec ts  tha t  have 
c rea ted  a  new se t  o f  cyborgs ,  redef in ing 
the  landscape o f  g lass  manufac tu r ing . 
The  ADB Robot ,  i s  a  g lass -b lowing  robot 
where  the  advan tages  o f  “ lower  cos ts 
and  g rea te r  24 /7  non-s top  e f f i c iency”, 
have  t rans fo rmed au tomat ion  in  the  g lass 
indus t ry  (Robot ics  and  Automat ion  fo r 
the  G lass  Indus t ry,  n .d . ) .  What  was  once 
unab le  to  meet  mass  p roduc t ion  needs , 
i s  now poss ib le  by  the  imp lementa t ion  o f 
robot ic  sys tems tha t  use  a r t i f i c ia l  b rea th , 
human ingenu i ty,  and  robot ic  p rec is ion .

Genes is  Systems |  2018

The Genes is  Sys tems pro jec t  i s  ano ther 
example  o f  how g lass  manufac tu re rs 
have  ga ined  a  compet i t i ve  edge by 
embrac ing  indus t r ia l  robots .  The  unpre -
d ic tab i l i t y  o f  hand l ing  ho t  g lass  has  been 
a  h i s to r i ca l  cha l lenge fo r  the  robot ic 
indus t ry.  However,  advancements  in 
robot  dex te r i t y,  accuracy,  and  re l i ab i l i t y 
have  paved the  way  fo r  a  seamless 
in tegra t ion  o f  techno logy  and  g lass 
b lowing  (Pe te rsen ,  A . ,  2018 ) .  As  the 
synergy  be tween humans  and  robots 
becomes  inc reas ing ly  soph is t i ca ted , 
these  p ro jec ts  h igh l igh t  a  new era  where 
c ra f t smansh ip ,  techno logy,  and  the 
cyborg  come together  to  redef ine  the 
l im i t s  in  the  f ie ld  o f  g lass  manufac tu r ing .

The  s ta te  o f  the  a r t  i n  g lass  exempl i f ies  the  versa t i l i t y  o f  th i s  anc ien t  mater ia l  and 
i t s  cons tan t  p resence  in  our  fu tu re .  I t s  use  ranges  f rom fash ion  to  a r t ,  des ign , 
sc ience  and  the  techno logy  f ie lds  among o thers .  The  p ro jec ts  d i scussed show the 
impor tance  o f  g lass  in  human evo lu t ion ,  as  we l l  as  cen te r ing  b rea th  as  an  eminent 
too l  fo r  c rea t ion  and  fu r ther  inves t iga t ion . 

The  un ique  qua l i t ies  o f  g lass  have  a l lowed a r t i s t s  to  t rans fo rm ideas  in to  scu lp tu ra l 
i ns ta l l a t ions  and  wearab le  con temporary  fash ion  tha t  b reak  p reconce ived  no t ions 
o f  how techno logy  and  human touch  can  in te r tw ine .  The  t rans fo rmat i ve  na tu re  o f 
g lass  as  a  mater ia l  when exposed to  hea t ,  l igh t ,  o r  b rea th ,  expresses  concepts  tha t 
move beyond the  phys ica l .  Co l lec t i ve ly,  these  p ro jec ts  t rans la te  the  myr iad  o f  ways 
in  wh ich  g lass  and  b rea th ing  techn iques  t ime less ly  coex is t .
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VII.	 RESEARCH METHODOLOGY

	 A. MODULARITY & DESIGN
In the  fash ion  indus t ry,  the  in te rsec t ion  o f  the  env i ronmenta l 
impac t  i s  c lose ly  re la ted  to  the  indus t ry  and  i t s  foundat ion 
b locks  tha t  a f fec t  cu l tu res  th roughout  the  wor ld .  I t s  p roduc t ion 
accounts  fo r  10% o f  human i ty ’s  ca rbon  emiss ions ,  85% o f  a l l 
tex t i les  go  to  the  dump each  year,  and  approx imate ly  60% o f 
a l l  ma ter ia l s  used  in  fash ion  a re  made f rom p las t i c   (UNECE, 
2018  -  2019 ) .  Wash ing  c lo thes  a l so  con t r ibu tes  to  po l lu t ion 
in  our  oceans  by  re leas ing  500,000 tons  o f  m ic ro f ibers  - 
the  equ iva len t  o f  50  b i l l ion  p las t i c  bo t t les  (E l len  MacAr thur 
Foundat ion ,  2017 ) .  These  fac ts ,  a l though sad  and  f rus t ra t ing , 
a l low us  to  v i sua l i ze  the  e f fec ts  o f  our  ac t ions  as  consumers 
and  p roducers .  There fo re ,  i t  i s  impor tan t  to  no te  tha t  ampl i f y ing 
c ra f t smansh ip  aga ins t  mass  p roduc t ion ,  i s  a  power fu l  message 
tha t  wou ld  a l low us  to  re th ink  a  new way  o f  co - l i v ing  and 
co-c rea t ing  w i th in  our  env i ronment .  The  imp lementa t ion  o f 
a r t i f i c ia l  i n te l l igence  and  augmented  rea l i t y  a re  among some 
o f  the  la tes t  t rends  tha t  insp i re  the  ab i l i t y  to  c rea te  mu l t ip le 
va r iab les  w i th in  a  s ing le  des ign  a lmos t  s imu l taneous ly. 
However,  i t  i s  s t i l l  necessary  to  b r ing  tang ib le  sys tems fo rward 
in  o rder  to  change consumer  behav io rs  tha t  wou ld  benef i t  the 
env i ronment  in  the  long  run .  However,  i n  o rder  to  des ign  fo r 
our  fu tu re ,  we  mus t  re fe rence  the  too ls  and  mater ia l s  o f  the 
pas t  tha t  a re  s t i l l  re levan t  in  our  p resent . 

The  con t inuous  r i se  o f  g reen  p roduc ts  i s  a  pos i t i ve  marke t 
demand tha t  i s  p romot ing  modu la r  des igns  ac ross  va r ious 
indus t r ies .  More  recent l y,  78  percent  o f  consumers  say  a 
“sus ta inab le  l i fes ty le  i s  impor tan t  to  them”  (N ie l sen  IQ,  2022 ) . 
There fo re ,  tu rn ing  towards  techn iques  tha t  a re  in te r l i nked  w i th 
enhanc ing  the  l i fecyc le  o f  the  p roduc ts ,  o f fe rs  an  oppor tun i t y 
to  ge t  more  ou t  o f  less  mater ia l .  For  example ,  by  work ing 
w i th  sc ien t i f i c  g lass -b lowing  methods ,  where  techn ica l 
c ra f t smansh ip  meets  a r t ,  “a  success fu l  des ign  cha l lenge fo r  the 
des igner  i s  to  g ive  the  user  as  much  f reedom o f  in te rp re ta t ion 
as  poss ib le  wh i le  a t  the  same t ime s t i l l  be ing  in  con t ro l  o f 
the  qua l i t y  o f  the  des ign”  (Stam,  L .  and  Egg ink ,  W. ,  2014 ) . 
Th is  shapes  the  idea  tha t  hav ing  d i rec t  inpu t  in  the  ou tcome 
so l id i f ies  the  connec t ion  be tween the  user,  the  env i ronment , 
and  the  u l t ima te  exper ience. 

Another  too l  tha t  bu i lds  upon  th i s  co -c rea t i ve  method i s  the 
imp lementa t ion  o f  genera t i ve  des ign  where  there  i s  “no  s ing le 
so lu t ion ;  i ns tead ,  there  a re  mu l t ip le  g rea t  so lu t ions”  tha t  can 
be  v i sua l i zed  th rough  the  use  o f  in te r lock ing  sys tems (What 
i s  Genera t i ve  Des ign :  Too ls  So f tware ,  2023 ) .  Th is  speeds 
up  the  p rocess  to  c rea te  a l te rna t i ves  to  des igns  tha t  can 
be  imp lemented  more  e f f i c ien t l y.  I n  Da i l y  Ske tches  by  Zach 
L ieberman ,  shor t  genera t i ve  an imat ions  a re  bu i l t  by  us ing 
code to  fo rmu la te  v i sua ls  tha t  can  be  eas i l y  i te ra ted  (Gross , 
B .  e t  a l . ,  no  da te ) .  A l te rna t i ve ly,  i n  p ro jec ts  l i ke  Abs t rac t_ ,  the 
cus tomer ’s  persona l  s to ry,  f ac ia l  express ions ,  and  rhy thm o f  the 
keys t rokes  a re  mapped on to  a  tex t i le  w i th  the  use  o f  so f tware 

(Gross ,  B .  e t  a l . ,  no  da te ) .  Th is  p romotes 
the  cons is ten t  need fo r  cus tomiza t ion 
wh i le  be ing  ab le  to  make rap id  des ign 
changes  tha t  become ava i lab le  due  to 
techno log ica l  advancements  bu t  cou ld  be 
even  more  rap id  th rough  c ra f t smansh ip 
depend ing  on  the  mater ia l . 
Modu la r  sys tems go  hand in  hand  w i th 
genera t i ve  des ign  fo r  the  vas t  capab i l i t ies 
they  o f fe r.  They  a re  c lose ly  connec ted  to 
the  concept  o f  “m in imum inventory  and 
max imum d ivers i t y,”  wh ich  i s  a  “mode l 
c lose ly  assoc ia ted  w i th  a rch i tec tu re , 
eng ineer ing  and  the  sc iences”  (Hur,  E .S . 
and  Thomas ,  B .G . ,  201 1 ) .  I n  fash ion ,  these 
types  o f  ideas  can  be  seen  in  p ro jec ts 
l i ke  F ragmented  Tex t i les  by  Van  Ba lgoo i 
and  Soepboer  (2009)  where  in te r lock ing 
sys tems a re  imp lemented  w i th  geomet r i c 
pa t te rns  to  p rov ide  c lo th ing  tha t  can  be 
worn  in  a  w ide  va r ie ty  o f  a r rangements . 
The  user  i s  ab le  to  cus tomize  the  des ign 
to  f i t  the i r  un ique  aes the t i c  p rov id ing 
a  “sys tem o f  fash ion  tha t  was  no t  jus t 
e f f i c ien t  bu t  essent ia l l y  was te  f ree”  (Hur, 
E .S .  and  Thomas ,  B .G . ,  201 1 ) . 

We a re  see ing  tha t  the  sh i f t  towards 
more  sus ta inab le  p roduc ts  tha t  o f fe r 
versa t i l i t y  con t inues  to  r i se  a longs ide 
inc reased env i ronmenta l  awareness .  In  a 
recent  s tudy,  c l ima te  change was  the  top 
concern  fo r  45% o f  those  su rveyed ,  w i th 
more  consumers  “choos ing  to  buy  more 
soc ia l l y  respons ib le  and  sus ta inab le 
p roduc ts”  (N ie l sen  IQ,  2022 ) .  Th is  opens 
up  the  oppor tun i t y  to  merge  fash ionab le 

modu la r  sys tems w i th  c ra f t smansh ip . 
Another  in te res t ing  perspec t i ve  i s  tha t 
a l though i t  i s  no  secre t  tha t  our  bod ies 
age  and  t rans fo rm th rough  t ime in  re la t ion 
to  our  l i fes ty le  (Ag ing  changes  in  body 
shape :  Med l inep lus  med ica l  encyc loped ia 
(no  da te )  Med l ineP lus ) ,  once  we reach 
matu r i t y,  some c lo th ing  and  accessor ies 
can  be  worn  fo r  count less  years  and  can 
be  passed down th rough  genera t ions . 
Crea t ing  sus ta inab le ,  genera t i ve  des igns 
wh i le  imp lement ing  in te r lock ing  sys tems 
tha t  d i sca rd  the  need fo r  s i zes  and 
reduce  manufac tu r ing  techn iques  as  we l l 
as  add i t iona l  t r ims  and  hardware  i s  a t  the 
core  o f  the  v i s ion . 

The  a im o f  th i s  p ro jec t  i s  to  ana lyze  the 
b r idge  between d ig i ta l  and  ana logue 
techn iques  by  exp lo r ing  the  connec t ion 
be tween the  unconsc ious  ac t  o f 
b rea th ing  and  the  consc ious  p rocess  o f 
g lass  b lowing ,  pos i t ion ing  b rea th  as  an 
in f luen t ia l  shap ing  too l .  By  imp lement ing 
modu la r i t y  w i th  enhanced s t ruc tu ra l 
s tab i l i t y  and  ease  o f  assembly,  end less 
poss ib i l i t ies  become ava i lab le  and 
des igns  can  be  tes ted  and  produced 
more  e f f i c ien t l y.  Fu r thermore ,  the  ab i l i t y 
to  bu i ld  upon  s t ruc tu res  as  des i red  o f fe rs 
the  user  the  oppor tun i t y  to  app ly  the i r 
own c rea t i v i t y  as  a  too l  fo r  connec t ion .
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	 B. LANGUAGE  

Glass -b lowing  b r idges  va r ious  aspec ts  o f  phys ica l  and 
non-phys ica l  l anguage.  I t  i s  a  un ique  c ra f t  where  the  a r t i s t 
mus t  lea rn  how to  connec t  w i th  the  mater ia l ,  wh i le  embrac ing 
the  power  o f  co l labora t ion .  Deve lop ing  the  sk i l l s  necessary 
to  work  w i th  g lass  fo rms  a  c r i t i ca l  b r idge  between techn ica l 
exper t i se ,  a r t i s t r y,  and  non-verba l  commun ica t ion .  In  B i l l 
Gudenra th ’s  lec tu re ,  “Ear l y  G lassb lowing  -  The  Road to 
Enn ion ,”  the  p ro found s ign i f i cance  o f  th i s  non-verba l  l anguage 
i s  underscored  in  the  con tex t  o f  teamwork  ( Inven t ion  in  Ear l y 
G lassb lowing  -  The  Road to  Enn ion  w i th  B i l l  Gudenra th  |  Beh ind 
the  G lass  Lec tu re ,  2015 ) .  A r t i sans  mus t  work  in  teams and 
engage in  a  non-verba l  choreography  where  each  movement 
and  ges tu re  dec ipher  spec i f i c  t ime sens i t i ve  messages  as  the 
g lass  mus t  be  man ipu la ted  be fo re  i t  coo ls .  The  g lass -b lower 
cannot  speak  wh i le  b lowing  g lass ,  and  mus t  be  a t ten t i ve  to  the 
changes  in  hea t  and  co lo r  in  o rder  to  know when the  g lass  i s 
ready  to  be  worked on .  Because  o f  th i s ,  they  mus t  use  the i r 
body  to  send s igna ls .  For  example ,  w i th  so f t  g lass  work ing 
techn iques ,  the  one  who i s  b low ing  th rough  the  p ipe  taps 
one ’s  foo t  to  s igna l  tha t  the  g lass  i s  ready  to  be  removed f rom 
the  mo ld .  Th is  s i len t ,  s imp le ,  ye t  p rec ise  cue  he lps  us  ana lyze 
how movement  connec ts  the  body  w i th  the  mater ia l  w i thou t 
phys ica l l y  touch ing ,  the  a r t i san  mus t  lea rn  to  fee l  the  g lass . 

Gudenra th ’s  ment ion  o f  l i f t i ng  the  toes  as  a  “un iversa l  s ign  fo r 
“open  the  mo ld ’ ’  ‘ ’  a l so  h igh l igh ts  the  re l i ance  on  non-verba l 
commun ica t ion ,  merg ing  techn ica l  p ro f i c iency  and  in tu i t i ve 
co l labora t ion .  Add i t iona l l y,  the  app l i ca t ion  o f  consc ious 
b rea th ing  techn iques  to  shape the  g lass  serve  as  sensory 
mechan isms  c rea t ing  a  co -c rea t i ve  re la t ionsh ip  be tween the 
c rea to r  and  the  g lass  i t se l f.  Th is  p rocess  a l lows  the  a r t i sans 
to  fee l  the  hea t  o f  the  g lass  push ing  aga ins t  the i r  own brea th , 
where  the  mater ia l  f i nds  a  way  to  commun ica te  when i t  i s  ready. 

Foot is lifted as a signal to open the mold.

As  descr ibed  th roughout  th i s  tex t , 
sc ien t i f i c  g lass -b lowing  requ i res  h igh ly 
techn ica l  sk i l l s  tha t  embody  a  p rec ise 
language between sc ien t i s t s ,  c ra f t smen , 
and  g lass  in  o rder  to  be  ab le  to  succeed 
in  exper iments  and  d iscover ies .  In  The 
Johns  Hopk ins  Sc ience  Rev iew in  1951 , 
Lynn  Poo le  ment ions  the  spec i f i ca t ions 
tha t  g lass -b lowers  mus t  adhere  to  in  an 
unpara l le led  leve l  o f  p rec is ion ,  to  the 
thousandth  o f  an  inch  where  a t ten t ion 
to  de ta i l  i s  essent ia l  fo r  the  func t iona l i t y 
and  success  o f  sc ien t i f i c  appara tuses 
(Poo le  e t  a l . ,  1951 ) .  G lass  i s  re f lec t i ve  o f 
th i s  p rocess ,  fo r  i t  doesn ’ t  h ide  m is takes . 

The  language between maker  and 
mater ia l ,  phys ica l  and  non-phys ica l , 
can  be  c r i t i ca l l y  ana lyzed  in  Donna 
Haraway ’s  ins igh t fu l  quote ,  “Cyborgs 
and  compan ion  spec ies  each  b r ing 
together  the  human and  non-human ,  the 
o rgan ic  and  techno log ica l ,  ca rbon  and 
s i l i con ,  f reedom and s t ruc tu re ,  h i s to ry 
and  myth ,  the  r i ch  and  the  poor,  the  s ta te 
and  the  sub jec t ,  d ivers i t y  and  dep le t ion , 
modern i t y  and  pos tmodern i t y,  and 
name and  cu l tu re  in  unexpec ted  ways” 

(Haraway,  D. ,  2003 )  Th is  compel l ing 
thought  p rocess  h igh l igh ts  the  symbio t i c 
l anguage between brea th ,  g lass , 
and  techno logy,  man i fes t ing  the  hu -
man-non-human in te rp lay  tha t  Haraway 
re fe rences . 

B rea th ing ,  an  inheren t l y  o rgan ic  and 
l i fe -sus ta in ing  aspec t ,  becomes  a 
power fu l  t rans fo rmat i ve  too l  o f  c rea t ion 
tha t  co l labora tes  w i th  the  inorgan ic 
na tu re  o f  g lass  -  b lend ing  d ichotomies 
be tween these  techno log ies .  In  th i s 
a r t i s t i c  con tex t ,  g lass  becomes  a 
compan ion  spec ies  as  a  metaphor ica l 
cyborg  e lement ,  embody ing  the  un ion  o f 
the  human and  non-human ,  o rgan ic  and 
techn ica l ,  s t ruc tu re  and  f reedom,  and 
there fo re  c rea t ing  an  unexpec ted  and 
t rans fo rmat i ve  nar ra t i ve  in  the  a r t  and 
sc ience  o f  g lass -b lowing .
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 	 C. MULTI-SENSORY EXPERIENCE

The na tu re  o f  c ra f t smansh ip  invo lves  dex te r i t y  th roughout 
many  p rac t i ces .  In  g lass -b lowing ,  the  techn ica l  a r t i s t r y  a long 
w i th  verba l  and  non-verba l  techn iques  c rea te  a  mu l t i - sensory 
exper ience  tha t  t ranscends  v i sua l  percept ion ,  where  see ing 
becomes  fee l ing .  In  lea rn ing  how to  work  w i th  g lass ,  one  mus t 
lea rn  how to  p lay  w i th  f i re .  “Ke ine  angs t ”,  no  fea r,  became 
a  cons tan t  reminder  by  mentor  Günther  Mausz .  The  in i t i a l 
reac t ion  tha t  f i re  c rea tes  i s  one  o f  f r igh t  as  a  resu l t  o f  the 
p rox im i ty  to  the  body,  knowing  tha t  the  wrong move can  lead 
to  ge t t ing  burned .  However,  sc ien t i f i c  g lass -b lowing  teaches 
how to  connec t  a l l  the  senses  in  unpara l le led  ways .  I t  demands 
keen  awareness  o f  one ’s  body,  consc ious  movement  and  touch , 
no t i c ing  co lo rs  in  bo th  f l ame and  g lass  to  unders tand  t im ing 
and  man ipu la t ion ,  as  we l l  as  l i s ten ing  to  the  s t rength  o f  gas 
and  oxygen be ing  re leased ,  a l l  wh i le  cons tan t l y  ro ta t ing  g lass 
rods  in  o rder  to  work  w i th  g rav i t y.  I t  becomes  a  m ind fu l  p rac t i ce 
tha t  embod ies  ana ly t i ca l  and  a r t i s t i c  th ink ing  p rocesses  tha t 
ha rness  techn ica l  sk i l l s  and  a  deep sensory  unders tand ing  o f 
th i s  med ium. 

F lamework ing  i s  a  techn ica l  aspec t  o f  g lass  c ra f t smansh ip  tha t 
requ i res  v i sua l  l i te racy.  The  a r t i san  mus t  observe  va r ia t ions 
in  co lo r  and  s i ze  to  be  ab le  to  d i scern  the  tempera tu re .  For 
example ,  a  wh i te  f l ame represents  a  h igh  tempera tu re  tha t 
a l lows  the  g lass  to  me l t  and  i t  can  va ry  in  w id th  depend ing  on 
what  i t  i s  be ing  c rea ted .  A  so f t  ye l low-orange f l ame i s  used 
to  warm up  the  g lass  and  spread  the  hea t  to  avo id  b reakage. 
Each  va r ia t ion  s ign i f ies  d i s t inc t  cond i t ions  in  the  g lasswork ing 
p rocess .  The  s ign i f i cance  o f  the  wh i te  f l ame,  burn ing  two par ts 
oxygen to  one  par t  gas ,  h igh l igh ts  the  nuanced cont ro l  requ i red 
in  the  many  aspec ts  o f  th i s  c ra f t  (W IRED,  2021 ) .  A l together,  the 
a r t i san  mus t  be  fu l l y  p resent  in  o rder  to  no t i ce  these  co lo r 
changes ,  fu r ther  exempl i f y ing  the  impor tance  o f  keen  v i sua l 
senses . 

 Unders tand ing  g lass  i s  a  lea rn ing 
exper ience  tha t  becomes  un ique  to  each 
ind iv idua l ,  i n  a  sense,  i t  i s  re f lec t i ve  o f 
b rea th  -  i t  i s  never  the  same.  Ye t  the 
t ransparen t  qua l i t ies  o f  g lass  a l lows 
us  to  see  ins tan taneous ly  how spec i f i c 
b rea th ing  techn iques  t rans fo rm i t , 
connec t ing  c ra f t smansh ip  to  sc ien t i f i c 
inqu i ry  o f  see ing  vs .  fee l ing .  Th is  i s 
v i sua l i zed  th rough  ear l y  exper iments 
l i ke  the  Common A i r,  conduc ted  by 
Joseph Pr ies t ley  in  the  1760s ,  as 
re fe renced in  “Labora to ry  Sc ien t i f i c 
G lassb lowing :  Advanced Techn iques 
And G lass  B lowing  P lace  in  H is to ry ” 
( LeP innet ,  P. ,  no  da te ) .  P r ies t ley  was 
descr ibed  as  a  man o f  “en l igh tenment ”, 
he  taught  Eng l i sh  Grammar  and  de lved 
in  chemis t ry  exper iments  dur ing  h i s 
spare  t ime (LeP innet ,  P. ,  pg .  7,  no  da te ) . 
H is  approach  a l lowed h im to  in tu i t i ve ly 
unders tand  tha t  there  was  more  to  a i r 
than  cou ld  be  seen  or  touched ,  and  the 
charac te r i s t i cs  o f  g lass  made i t  poss ib le 
to  do  so .  Th is  marked an  h i s to r i ca l  event 
tha t  showed the  impor tance  o f  b lend ing 
c ra f t smansh ip  and  sc ience  to  f ind  the 
unexpec ted . 

In  th i s  co l labora t i ve  con tex t ,  the  mak ing 
o f  ea r l y  eye  p ros the t i cs  i l l us t ra tes  how 
c ra f t smansh ip  ex tends  beyond a r t i s t r y. 
G lass  eyes  c ra f ted  fo r  ana tomica l 
mode ls  “encapsu la ted  a  conceptu -
a l i za t ion  shared  ac ross  su rg ica l  and 
a r t i sana l  p rac t i ces  tha t  the  body  was 
a  k ind  o f  mater ia l ,  equ iva len t  to  the 
mat te r  c ra f t smen worked w i th ’ ”  and  “  i t 
encouraged a  re -eva lua t ion  o f  sensory 
l i te racy,  fos te r ing  a  way  o f  see ing  tha t 
a l so  en ta i led  touch ing”  (B igo t t i ,  F. ,  2021 ) . 
Th is  exp lo ra t ion  i s  a  v i v id  example  where 
the  a r t i san ’s  hands  become a  condu i t  fo r 
a  mu l t i - sensory  exper ience  ex tend ing 
beyond the  o rd ina ry. 

The  connec t ion  be tween mater ia l  and 
body  in  g lass -b lowing  i s  deep ly  roo ted 
in  the  techn ica l  and  a r t i s t i c  sk i l l s  o f  th i s 
c ra f t .  I n  the  s tudy  “Embod ied  Knowledge 
in  G lassb lowing :  The  Exper ience  o f 
Mean ing  and  the  St rugg le  Towards 
P ro f i c iency,”  E r in  O’Connor  exp lo res  th i s 
re la t ionsh ip  by  ana lyz ing  the  lea rn ing 
p rocess  where  beg inner  c ra f t smen 
t rans i t ion  f rom u t i l i z ing  shap ing 
ins t ruments ,  to  the  ins t ruments  becoming 
an  ex tens ion  o f  themse lves .  O’Connor 

re fe rences  M ichae l  Po lany i ’s  concept  in 
Persona l  Knowledge,  where  too ls  cease 
to  be  mere  ob jec ts  and  ins tead  become 
“par t  o f  ourse lves”,  espec ia l l y  s ince  they 
a l low a  g lass -b lower  to  fee l  the  g lass 
w i thou t  d i rec t  touch  (Po lany i ,  1962 ,  59 ) . 
O’Connor ’s  persona l  exper ience  wh i le 
lea rn ing  to  work  w i th  g lass  i s  an  example 
o f  wha t  Po lany i  te rms  “a  subs id ia ry 
awareness  o f  the  b lowp ipe”  (O’Connor, 
E . ,  2021 ,  4 ) .  Th is  jou rney  marks  a  p ivo ta l 
moment  in  an  a r t i san ’s  exper ience, 
where  ex te rna l  man ipu la t ion  becomes  an 
in te rna l  unders tand ing  o f  the  p rocess , 
the  a r t i san ’s  body  and  the  mater ia l 
co -c rea te  beyond the  senses . 

By  cen te r ing  b rea th  as  the  connec t i ve 
too l ,  the  b r idge  between phys io log ica l 
rhy thms  and  emot iona l  we l l -be ing  i s 
ques t ioned .  Accord ing  to  the  s tudy  “How 
hear t  ra te  va r iab i l i t y  a f fec ts  emot ion 
regu la t ion  b ra in  ne tworks”  by  Mather 
and  Thayer  (2018 ) ,  i nd iv idua ls  w i th  h igh 
hear t  ra te  va r iab i l i t y  (HRV)  exper ience 
be t te r  emot iona l  we l l -be ing .  B rea th ing 
in f luences  HRV,  mak ing  i t  a  v iab le 
assumpt ion  tha t  spec i f i c  g lass -b lowing 
techn iques  cou ld  be  l i nked  to  cogn i t i ve 
th ink ing ,  ra t iona l  dec is ion  mak ing , 
m ind fu l  movement ,  and  overa l l  ca lmness . 
In  th i s  s tudy,  b rea th ing  techn iques 
enhanced func t iona l  connec t i v i t y  in  b ra in 
ne tworks  wh ich  were  l i nked  to  emot iona l 
we l l -be ing .  HRV b io feedback  sess ions 
invo lv ing  resonance-paced brea th ing 
a t  a  f requency  o f  0.1  Hz  were  ana lyzed , 
and  have  shown to  reduce  anx ie ty  and 
enhance  per fo rmance in  va r ious  domains 
(Mather  e t .  a l ,  2018 ) .  Th is  f requency 
a l igns  w i th  med i ta t i ve  p rac t i ces  where 
b rea th ing  s lows  down to  a round a 
10 -second ra te . 

Whether  th i s  connec t ion  i s  seen  by 
chance  or  ana lyzed  th rough  sc ience, 
i t  i s  imminent  to  no te  the  va lue  o f 
c ra f t smansh ip  as  an  essent ia l  pa r t  o f  our 
p resent  and  our  co l lec t i ve  evo lu t ion  in 
an  e ra  o f  d ig i ta l i za t ion .  Work ing  w i th  our 
bod ies  i s  no t  on ly  a  too l  fo r  emot iona l 
regu la t ion ,  bu t  the  connec t ion  be tween 
brea th ,  body,  and  mater ia l  i s  essent ia l 
and  perhaps  benef ic ia l  to  our  overa l l 
hea l th .
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VIII.	EXPERIMENTAL METHODOLOGY

	 A. LEARNING PROCESS

Scien t i f i c  g lass -b lowing  i s  a  sk i l l  tha t  requ i res  years  to 
deve lop  and  i s  a  par t i cu la r  p rocess  where  fa i lu re  becomes 
acceptance.  The  to le rance  fo r  e r ro r  i s  so  m inu te ,  tha t  a t  any 
moment ,  s ta r t ing  over  can  become an  op t ion .  Whether  burn ing 
onese l f  w i th  the  f l ame or  g lass ,  fo r  i t ’s  co lo r  appearance  s tays 
the  same even  wh i le  a t  h igh  tempera tu res ,  combin ing  p ieces 
a t  the  wrong t ime,  wh ich  cou ld  mean a  d i f fe rence  in  seconds , 
o r  f i nd ing  c racks  in  a  p iece  tha t  has  been worked fo r  hours 
a f te r  remov ing  f rom the  k i ln ,  res i l ience  i s  necessary  in  o rder 
to  become an t i f rag i le . 

Mentored  by  Günther  Mausz ,  a  L inz  based sc ien t i f i c  g lass -b lower 
tha t  has  been work ing  in  th i s  f ie ld  fo r  over  th i r t y  f i ve  years ,  the 
foundat iona l  sk i l l s  were  deve loped th rough  a  per iod  o f  two 
years .  Mausz  became an  exempla ry  c ra f t sman demons t ra t ing 
no t  on ly  the  magn i tude  o f  seeming ly  s imp le  techn iques  tha t 
a re  roo ted  in  compl ica ted  p ieces ,  bu t  inc red ib le  endurance  in 
m indset  by  le t t ing  go  o f  m is takes  qu ick ly  wh i le  showcas ing  the 
power  o f  consc ious  b rea th ing  techn iques  in  connec t ion  w i th 
m ind fu l  movement . 

I n  the  image be low,  Günther  i s  f i n i sh ing  a  la rge  g lass  bubb le 
tha t  has  been b lown w i th  con t inuous  b rea th  wh i le  cons tan t l y 
ro ta t ing  the  po in ts  a t  bo th  ends  o f  the  p iece  a t  the  same 
ra te ,  ma in ta in ing  a l ignment ,  and  fee l ing  the  th ickness  o f  the 
mater ia l  th rough  the  hea t  be ing  pushed back  f rom the  g lass 
to  the  b rea th .  Be ing  ab le  to  make such  work  takes  years  o f 
p rac t i ce .



 TOOLS & EQUIPMENT
Made f rom brass ,  s ta in less  s tee l ,  and 
g raph i te ,  g lass -b lowing  too ls  become 
ex tens ions  o f  the  body  as  they  man ipu la te 
g lass .  These  too ls  a re  necessary  and  the 
qua l i t y  mus t  meet  indus t ry  s tandards  in 
o rder  to  ma in ta in  sa fe ty  a t  a l l  t imes . 

B O R O T R U V I E W  P R O T E C T I V E  G L A S S E S

G L A S S  C U T T I N G  K N I F E

F L AT  T W E E Z E R S 	

K E V L A R  G L O V E S

F O R C E P S

C A R B O N  P L AT E  W / H A N D L E  +  W / O U T 
H A N D L E

H E X A G O N A L 
R E A M E R S

P O I N T E D  R E A M E R G L A S S - B L O W I N G  H O S E

D I G I TA L  C A L I P E R 

B E N C H  B U R N E R

M E S U R I N G  C A L I P E R

H A N D  T O R C H
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	 B. CREATING POINTS

Star t ing  w i th  boros i l i ca te  g lass  tubes , 
hea ted  sec t ions  a re  pu l led  to  c rea te 
long  po in ts  tha t  a re  used as  hand les . 
W i th  on ly  ten  work ing  seconds  be fo re 
the  g lass  coo ls ,  th i s  p rocess  en ta i l s 
p rec is ion  and  s tab i l i t y  in  o rder  to  keep 
the  po in ts  s t ra igh t  wh i le  ma in ta in ing  a 
wa l l  w id th  tha t  can  hand le  the  we igh t  o f 
the  m idd le  sec t ion  when man ipu la ted .

Th is  p rocess  shows  the  beg inn ing  s tages 
f rom curved  i r regu la r  po in ts  to  s t ra igh te r 
po in ts  in  d i f fe ren t  tub ing  w id ths  over  a 
per iod  o f  th ree  to  s i x  months .

Günther Making Points

Points Practice
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A  va r ie ty  o f  boros i l i ca te  g lass  tube 
s i zes  were  tes ted  wh i le  p rac t i c ing  and 
deve lop ing  th i s  techn ique. 
Po in ts  became s t ronger  and  s t ra igh te r 
a f te r  3  months .  Th is  foundat iona l 
sk i l l  i s  necessary  in  a l  f l ame-work ing 
techn iques .

	

Points Practice

I r regu la r  bends  were 
c rea ted  dur ing  a  per iod 
o f  th ree  months  be fo re 
be ing  ab le  to  make more 
cons is ten t  shapes . 

	 C. BENDING

Bending  g lass  tubes  a t  d i f fe ren t  ang les  i s  another  foundat iona l 
techn ique  tha t  a l lows  a  va r ie ty  o f  s t ruc tu res  to  be  c rea ted . 
However,  th i s  seeming ly  s imp le  s tep  requ i res  th ree  s teps  tha t 
mus t  be  met icu lous ly  per fo rmed w i th in  ten  seconds :

•	 Pu l l  so f t l y  the  hea ted  a rea
•	 Bend a t  the  des i red  degree
•	 Blow s low ly  so  tha t  the  w id th  o f  the  tube  i s  homogeneous 

th roughout . 

Bending Practice

Günther Bending Rods
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	 D. CURVING

Sect ions  o f  g lass  a re  me l ted  wh i le 
app ly ing  the  p rev ious  techn iques 
ment ioned .  In  th i s  case ,  a  l a rger  a rea 
o f  g lass  i s  s t re tched and  bent  a t  the 
des i red  degree.  In  the  be low images , 
the  p rogress ion  o f  cu rve  improvement 
can  be  seen  f rom le f t  to  r igh t .  I n  o rder 
to  ach ieve  a  more  cons is ten t  cu rve , 
s tee l  p la tes  were  bent  to  c rea te  a 
mo ld  fo r  repet i t i ve  curve  fo rmat ions . 

Curving Exploration

Steel Plate Mold Exploration
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	 E. GLASS BUBBLE PROCESS

Creat ing  g lass  bubb les  may  appear  to  be  uncompl ica ted  a t 
f i r s t  s igh t ,  a  s imp le  round c i rc le  appears  wh i le  b lowing  f rom 
one end o f  the  po in ts .  However,  th i s  techn ique  encompasses 
va r ious  movements  s imu l taneous ly,  where  b rea th  p lays  a  ma jo r 
ro le  in  ma in ta in ing  a  symmet r i ca l  shape. 

When the  g lass  sec t ion  reaches  a  me l t ing  po in t  tha t  can  be 
fe l t  th rough  movement ,  cons tan t  ro ta t ion  i s  key  as  g rav i t y  w i l l 
make  the  mo l ten  g lass  fa l l ,  and  the  wa l l  th ickness  mus t  be  kept 
cons is ten t  th roughout  so  tha t  the  resu l t ing  bubb le  i s  s t rong . 
Wi th in  the  ten  work ing  seconds ,  the  g lass -b lower  mus t  b low 
th rough  the  open end po in t  w i th  enough s t rength  to  expand 
the  g lass ,  bu t  w i thou t  b reak ing  i t .  B rea th ing  mus t  be  s teady 
and  con t ro l led ,  wh i le  ma in ta in ing  ro ta t ion  and  watch ing  fo r 
th rough  the  cen te r  o f  the  po in t  fo r  a l ignment  and  wa l l  th ickness . 
A l together,  b low ing  a  g lass  bubb le  requ i res  m ind fu l  movement 
and  awareness  o f  a l l  the  e lements  combined .

The  midd le  sec t ion  i s  reheated  w i th  cons tan t  ro ta t ion ,  th i s 
w i l l  de te rmine  the  s i ze  o f  the  g lass  bubb le .

G lass  i s  me l ted  and  pu l led  to  c rea te  s t ra igh t  po in ts  tha t  a re 
used as  hand les  on  bo th  ends  o f  the  g lass  tube.  One o f  the 
ends  i s  separa ted  f rom the  tube  and  c losed .

When the  g lass  co lo r  changes  to  red-orange,  i t  i s  ready  to  be 
b lown f rom the  open end o f  the  po in ts .  Fee l ing  w i th  b rea th , 
hea t  c rea tes  res i s tance  to  s igna l  a  s topp ing  po in t . 
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G L A S S  B U B B L E  P R A C T I C E

Over  a  per iod  o f  s i x  months ,  hundreds 
o f   g lass  bubb les  were  b lown in  o rder 
to  ach ieve  a  con t inuous  des i red  resu l t , 
a im ing  to  c rea te  repet i t i ve  fo rms  in 
s i ze  and  shape.  Sta r t ing  w i th  s ing le 
bubb les  to  b lowing  two bubb les  w i th in 
the  same tube  to  tes t  a l ignment ,  wh i le 
add ing  a  cu rve  th rough  the  cen te r,  th i s 
p rocess  tes ted  one ’s  res i l ience  and 
perseverance.

Symmetry Experimentation

Double Bubble Experimentation

Twist + Bubble Experimentation

Curve + Bubble Experimentation

Bubble Size Experimentation

Cont inuous  p rac t i ce  th readed by 
count less  fa i led  a t tempts ,  lead  to 
cons is ten t  resu l t s  a f te r  a  per iod  o f 
about  s i x  to  n ine  months .  Th is  techn ique 
requ i red  s t rong  end  po in ts  fo r  s tab i l i t y, 
wh i le  unders tand ing  how to  app ly  b rea th 
as  a  shap ing  too l  to  mo ld  and  fee l  the 
wa l l  th ickness .  Th is  cha l lenge showed 
improvement  a f te r  hundreds  o f  bubb les 
were  p laced together  in  a l ignment .
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	 F. BREATHING VISUALIZATIONS

Breath ing  i s  an  ex tens ion  o f  our  phys io logy,  embody ing 
inheren t  qua l i t ies  tha t  de f ine  our  hea l th ,  bo th  menta l  and 
phys ica l .  I n  th i s  a r t i s t i c  con tex t ,  b rea th ing  techn iques  a re 
exp lo red  as  shap ing  too ls  to  v i sua l i ze  these  s ta tes .  F rom 
s low to  fas t  paced brea th ing  symbo l i z ing  ca lmness ,  fea r,  o r 
anx ie ty.  Th is  method i s  used  as  a  re fe rence  po in t  f rom wh ich 
th i s  p ro jec t  i s  born  and  ana lyzes  the  resu l t ing  shape as  seen 
th roughout  a  va r ie ty  o f  g lass  bubb les . 

Long Exhale + Pull + InhaleSlow Exhale + Inhale Fast Exhale + Inhale Long Exhale + Inhale  + Pull

Slow & Calm Exhale + Inhale Pull                -                Fast & Anxious Exhale + Inhale + Pull
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	 G. CONNECTION EXPERIMENTATION

In fash ion ,  g lass  i s  no t  commonly  used  as  a  wearab le  mater ia l 
fo r  i t s  s t ruc tu re  and  f rag i l i t y  do  no t  a l low fo r  f ree  movement . 
Because  o f  th i s ,  mu l t ip le  connec t ion  methods  were  tes ted  in 
o rder  to  unders tand  the  fo reseeab le  op t ions ,  and  des ign  a 
method f rom wh ich  to  bu i ld  f rom.  The  advan tage tha t  g lass 
can  be  man ipu la ted  in to  mu l t ip le  fo rms  a l lowed us  to  tes t 
ang les  and  shapes  tha t  a re  no t  eas i l y  ach ievab le  th rough 
d ig i ta l  p rocesses  such  as  3D pr in t ing .  

G lass  tubes  w i th  “o l i ves”,  a  te rm used to 
descr ibe  sma l l  a reas  o f  th ickened g lass 
tha t  c rea te  a  s l igh t  cu rve ,  a re  used as 
jo in ts  to  c rea te  connec t ion  po in ts .  The 
cen te r  sec t ions  were  a l so  curved  to  tes t 
overa l l  ang le   and  d i rec t ion .

Us ing  a  g rease  penc i l  made f rom 
wax ,  spec i f i c  sec t ions  a re  marked on 
the  g lass  in  o rder  to  be  ab le  to  see 
p lacement  when the  f l ame hea ts  the 
a rea .  Th is  i s  c ruc ia l  fo r  con t inu i t y  and 
assembly. 

The  c rea t i ve  des ign  p rocess  a imed to 
v i sua l i ze  sc ien t i f i c  g lass  s t ruc tu res  on 
the  body  a long  w i th  connec t ion  po in ts . 
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G lass  bubb les  were  connec ted  w i th 
tubes  a t  d i f fe ren t  ang les ,  th i s  gave 
an  unders tand ing  o f  the  techn iques 
requ i red  and  the  poss ib le  bu i ld ing 
b locks . 

In  add i t ion  to  c rea t ing  d i rec t iona l 
jo in ts ,  cu rves ,  l i nes  and  bent  tubes 
were  a l so  connec ted  to  f ind  new ways 
o f  in te rsec t ion .  Th is  method h igh l igh ts 
techn ica l  sc ien t i f i c  g lass -b lowing 
sk i l l s  and  merges  them w i th  fash ion 
des ign ,  in  a  sense  i t  m i r ro rs  ha rdware 
deve lopment  fo r  jewe l ry  and 
accessor ies .

Sus ta inab i l i t y  was  a l so  an  impor tan t 
aspec t  o f  th i s  under tak ing .  Sc raps  f rom 
prev ious  sc ien t i f i c  g lass  p ro jec ts  bu i l t 
by  Günther  Mausz  were  used as  the 
in -be tween p ieces  to  connec t  par t s 
w i thou t  the  need o f  add i t iona l  mater ia l . 
Th is  saved t ime and  resources ,  and 
s t reaml ined  the  exper imenta l  p rocess . 
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	 H. MODULARITY + FLEXIBILITY 
	     EXPERIMENTATION

Modula r i t y  has  been one  o f  the  core  va lues  o f  the  des ign 
p rocess .  In  the  search  fo r  so lu t ions  to  connec t  g lass  p ieces 
wh i le  add ing  versa t i l i t y,  the  connec t ion  po in ts  were  ad jus ted 
a t  d i f fe ren t  ang les .  Th is  s tep  opened up  new poss ib i l i t ies  fo r 
des ign  on  the  body  wh i le  add ing  f lex ib le  PVC tub ing  be tween 
the  jo in ts  to  c rea te  in te r lock ing  sys tems tha t  a l lowed fo r 
movement . 

Added f lex ib i l i t y  un locked a  new se t 
o f  boundar ies  fo r  wearab le  g lass  in 
fash ion  des ign . 

	 I . SKETCH TO DESIGN 
	    EXPERIMENTATION

Learn ing  how to  c rea te  bas ic  shapes  us ing  sc ien t i f i c 
g lass -b lowing  methods  led  to  a  journey  f i l l ed  w i th  fa i lu re , 
tes t ing  one ’s  res i l ience,  and  de termina t ion .  As  a  resu l t , 
becoming  an t i f rag i le  to  the  p rocess  meant  tha t  des ign ing 
wearab le  g lass  in  combina t ion  w i th  b rea th ing  v i sua l i za t ions , 
c rea ted  a  new se t  o f  ske tch ing  in  an  a r t i s t i c  concept . 

The  p lacement 
o f  g lass  bubb les 
on  the  body  was 
cen te red  a round 
a l ignment  and 
energet ic  po in ts 
re fe renc ing  how 
brea th  t rave ls 
th rough  the  body. 

M I N D F U L  I N S T R U M E N T
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G lass  bubb les  and 
curves  were  connec ted 
a t  spec i f i c  in te rsec t ion 
po in ts  to  fo l low the 
ske tches . 

G lass  accessory  in  re la t ion  to  the 
ske tch  resembles  accuracy  in  render ing . 
Th is  p laces  a  key  focus  on  the  power  o f 
ana logue techn iques  in  c ra f t smansh ip 
versus  d ig i ta l  imp lementa t ion .
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The  ske tch ing 
p rocess  requ i red 
an  unders tand ing 
o f  the  ava i lab le 
shapes . 

Dur ing  the 
assembly  p rocess , 
modu la r i t y 
was  tes ted  dur ing 
f i t  as  we l l  as 
f lex ib i l i t y. 

S P I N A L  B A C K  B O D I C E
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Deve lop ing  g lasses  in  th i s  a r t i s t i c 
con tex t  combines  an  inha le  and  an 
exha le  in  o rder  to  make the  concave 
curve  tha t  c rea tes  space  fo r  the  eye . 
The  overa l l  shape fo l lows  bas ic  shapes 
as  a  s ta r t ing  po in t . 

G L A S S E S
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	 J. TECHNICAL COMMUNICATION

Scien t i f i c  g lass -b lowing  i s  a  c ra f t  tha t  requ i res  p rec ise 
measurements  and  techn iques .  In  o rder  to  c rea te  des i red 
shapes ,  techn ica l  commun ica t ion  had  to  be  used to  t rans la te 
v i sua l  ideas  in to  tang ib le  ob jec ts .  For  example ,  the  s i ze  o f 
the  bubb les  was  a  bas ic  requ i rement ,  bu t  when the  shape 
became more  complex ,  the  need fo r  o ther  measurements 
o f  d i s tance,  ang le  and  p lacement  were  a l so  necessary.  Th is 
a l lowed fo r  more  accura te  in te rp re ta t ion  and  repet i t ion  in 
des i red  shapes . 

	 K. SHAPE EXPERIMENTATION

Scien t i f i c  g lass -b lowing  i s  a  c ra f t  tha t  requ i res  p rec ise 
measurements  and  techn iques .  In  o rder  to  c rea te  des i red 
shapes ,  techn ica l  commun ica t ion  had  to  be  used to  t rans la te 
v i sua l  ideas  in to  tang ib le  ob jec ts .  For  example ,  the  s i ze  o f 
the  bubb les  was  a  bas ic  requ i rement ,  bu t  when the  shape 
became more  complex ,  the  need fo r  o ther  measurements 
o f  d i s tance,  ang le  and  p lacement  were  a l so  necessary.  Th is 
a l lowed fo r  more  accura te  in te rp re ta t ion  and  repet i t ion  in 
des i red  shapes . 

L A R G E  B U B B L E  W I T H  I N H A L E  + 
E X H A L E  C O M B I N AT I O N 
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C O M B I N E D  B U B B L E S  W I T H  S O F T  I N H A L E  A N D  C U R V E D  C E N T E R . 

F L AT  B U B B L E  E X P L O R AT I O N  W I T H  H O R I Z O N TA L  C O M P R E S S I O N  &  C E N T R A L  C U R V E

F L AT  B U B B L E  E X P L O R AT I O N ,  W I T H  V E R T I C A L  C O M P R E S S I O N ,  P U L L  +  I N H A L E

Th is  work ing  method v i sua l i zed  en t i re ly 
new shapes  fo r  the  f i r s t  t ime.  The 
s teps  u t i l i zed  here  a re  no t  common 
in  sc ien t i f i c  g lass -b lowing  techn iques 
s ince  s t ruc tu re  and  p rec is ion  have  a 
h igher  h ie ra rchy  than  o rgan ic  fo rms . 
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F L AT  B U B B L E  E X P L O R AT I O N  +  A S S I S T E D  C O M P R E S S I O N  +  G R AV I T Y  F O R  C U R V E

F L AT  B U B B L E  E X P L O R AT I O N  +  A S S I S T E D  C O M P R E S S I O N  +  G R AV I T Y  F O R  C U R V E

	 L. ANTIFRAGILITY

Glass -b lowing  opens  up  a  pa th  fu l l  o f 
unexpec ted  cha l lenges .  The  lea rn ing 
p rocess  requ i res  ex tended per iods  o f 
t ime and  t r i a l s  tha t  seem to  lead  to 
nowhere .  Th is  i s  one  o f  the  reasons 
why  th i s  i s  a  dy ing  a r t  where  m is takes 
and  fa i lu res  mus t  be  accepted  and 
embraced .  B lowing  g lass  bubb les  i s 
ba re ly  the  beg inn ing ,  however,  as 
shapes  a re  connec ted  and  t rans fo rmed , 

the  “wrong”  move or  t im ing  c rea tes  a 
p le thora  o f  v i sua l i za t ions  -  a l though 
they  may  no t  be  u l t ima te ly  use fu l  as 
a  wearab le ,  they  p rov ide  a  myr iad  o f 
insp i ra t ion .  G lass  i s  tw is ted ,  pu l led , 
jo ined ,  and  b roken ,  ye t  the  sk i l l s 
become embedded in  one ’s  body,  wh i le 
becoming  an t i f rag i le . 
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C U T S

B U R N S

Acc idents  a re  a  par t  o f  the  lea rn ing  p rocess ,  espec ia l l y  in  g lass  b lowing .  The 
f i r s t  burn  s t ings  very  v i v id ly  and  can  fee l  s t ronger  when our  bod ies  a re  in  pan ic . 
However,  I  have  exper ienced the  power  o f  res i l ience  tha t  g lass  teaches  fo r  I 
have  got ten  burned qu i te  o f ten .  Th is  jou rney  led  me to  reac t  to  th i s  s i tua t ions 
d i f fe ren t l y,  i ns tead  o f  pan ick ing ,  I  lea rned to  b rea th  th rough  the  pa in  and  over 
a  per iod  o f  months ,  w i thou t  ac tua l l y  count ing ,  I  rea l i zed  tha t  the  burns  I  thought 
wou ld  c rea te  b l i s te rs  o r  marks  f rom the  beg inn ing  s tages ,  were  hea l ing  in  a  few 
days  and  my  body  was  no t  reac t i ve .  Here  i s  where  m ind fu l  awareness  became 
essent ia l ,  and  a  lesson  tha t  i s  impera t i ve  in  today ’s  wor ld .
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IX.	 DESIGN RESULTS

Pu lmonaut  c r i t i ca l l y  ana lyzes  b rea th ing  techn iques  in  an 
a r t i s t i c  con tex t .  The  concept  i s  insp i red  by  a  wor ld  where  we 
co l lec t i ve ly  co -c rea te ,  s im i la r l y  to  how c ra f t smen work  together 
in  g lass -b lowing ,  wh i le  h igh l igh t ing  the  power  o f  b rea th  and 
i t s  impac t  on  our  body  and  our  su r round ings .  By  des ign ing 
wearab le  g lass ,  s low movement  i s  fo rced  to  p revent  b reakage, 
t r igger ing  the  mode l ’s  b rea th ing  to  a l so  s low down as  we l l  as 
the  aud ience ’s .  Th is  exper iment  p roves  the  concept  o f  th i s 
thes is ,  where  b rea th ing  i s  a  cen t ra l  aspec t  o f  connec t ion  and 
mind fu l  awareness .  

The  des igns  in  th i s  p ro jec t  a re  insp i red  by  our  own bod ies  w i th 
a  specu la t i ve  v i s ion  o f  a  p resent  fu tu re .  Human i ty  evo lu t ion 
i s  cons tan t l y  in  the  search  fo r  l i fe  on  o ther  p lanets ,  tak ing 
as t ronau ts  to  exp lo re  space  and  research ing  b rea th ing 
cond i t ions .  However,  wha t  i f  we  were  to  take  the  in i t i a t i ve  to 
b rea the  w i th  th i s  sense  o f  awareness  here  -  wh i le  wa lk ing , 
wh i le  mov ing ,  wh i le  th ink ing ,  wh i le  fee l ing .  By  fo rc ing  us  to 
focus  on  our  own brea th ,  Pu lmonaut  i s  a  co l lec t ion  o f  wearab le 
f lex ib le  g lass  ins t ruments  tha t  insp i re  us  to  exp lo re  our  own 
brea th ing  techno logy. 
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Ozeuz  h igh l igh ts  the  body  wh i le 
syn thes iz ing  the  ske le ta l  sys tem and 
organs  w i th  the  s t ruc tu re  o f  a  wearab le 
fo rm resu l t ing  in  an  exo-ske le ton . 
Here ,  the  cha l lenge o f  movement  i s 
represented  bu t  so lved  th rough  the 
f lex ib le  jo in ts  tha t  t r igger  a  wa lk ing 
med i ta t ion  w i th  consc ious  b rea th ing .

OZEUZ

S K E T C H  D E V E L O P M E N T
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T O R S O  D E V E L O P M E N T

P U L L E D  B U B B L E  J O I N T  +  C O N S T R U C T I O N

S I D E  PA N E L S  +  C U R V E D  J O I N T S
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P U L L E D  B U B B L E  J O I N T  +  C O N S T R U C T I O N

C O N S T R U C T I O N  +  S Y M M E T R I C A L  O R G A N I C  B U B B L E  E X P L O R AT I O N

P L A C E M E N T  T E S T 



78 | LIA LARREA PULMONAUT | 79



80 | LIA LARREA PULMONAUT | 81



82 | LIA LARREA PULMONAUT | 83

Zonuz  i s  the  mos t  wearab le  and  f lex ib le 
ins t rument  as  i t  resembles  the  ro ta t ion 
and  movement  o f  the  ver tebra  in  the 
sp ine .  I t  c rea tes  a  focus  on  repet i t ion 
wh i le  emphas iz ing  the  expans ive 
qua l i t ies  o f  our  bod ies ,  and  u l t ima te ly 
our  b rea th . 

ZONUZ
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C U R V I N G  &  R E P E T I T I O N  E X P L O R AT I O N
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J O I N T  E X P L O R AT I O N

J O I N T  D I R E C T I O N  E X P L O R AT I O N

A R R A N G E M E N T  E X P L O R AT I O N  F O R  F L E X I B L E  J O I N T S

M O D U L A R  C O N S T R U C T I O N  P R O C E S S
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D R A P E  E X P L O R AT I O N F I T  &  M O V E M E N T  E X P L O R AT I O N
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Brea th ing  no t  on ly  t r iggers  our  body 
th rough  movement ,  bu t  i t  i s  c lose ly 
connec ted  to  our  nervous  sys tem.  Th is 
h igh l igh ts  the  connec t ion  be tween the 
power  o f  consc ious  b rea th ing  b r ing ing 
the  nervous  sys tem ins ide  ou t . 

Zp i r i tuz ’s  en t i re  s t ruc tu re  i s  ho l low 
and  connec ted  a l l  th roughout ,  w i th  one 
sec t ion  tha t  i s  f i l l ed  w i th  l iqu id . 

The  “Brea th  Bag”  i s  a  specu la t i ve 
accessory  des ign  o f  a  hand  bag , 
represent ing  what  i t  wou ld  be  l i ke  to 
ca r ry  one ’s  b rea th . 

ZPIRITUZ
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C U R V I N G  +  J O I N I N G  E X P L O R AT I O N

C U R V E S  +  B U B B L E  S H A P E  E X P L O R AT I O N

P L A C E M E N T  +  C O N N E C T I O N  E X P L O R AT I O N
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This approach aims to amplify 
CRAFTSMANSHIP 

as an ART of our FUTURE, 
and BREATHING 

as a TECHNOLOGY of our PRESENT.
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The  journey  o f  co l labora t ion  be tween 
Günthe  Mausz  and  the  dancers 
tha t  per fo rmed dur ing  the  Fash ion 
Techno logy  fash ion  show in  V ienna  on 
June  28th ,  2024 ,  was  a  m i les tone  fo r 
th i s  p ro jec t . 

Th is  moment  marked a  t rans i t ion 
be tween idea t ion  to  imp lementa t ion , 
p rov ing  the  va r ious  poss ib i l i t ies  tha t 
cou ld  be  fu r ther  exp lo red ,  when the 
power  o f  work ing  together  towards  a 
common goa l  i s  ach ieved .
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The  exp lo ra t ion  p rocess  o f  wearab le 
g lass  made i t  c lea r  tha t  the  poss ib i l i t y 
o f  c rea t ing  more  cha l leng ing  shapes 
cou ld  be  poss ib le .  Th is  approach 
embod ied  an  o rgan ic  fee l  fo r  le t t ing 
b rea th  rea l i ze  i t se l f  w i thou t  fo rce ,  bu t 
ra ther  f low.  As  a  resu l t ,  a  new work ing 
method was  d iscovered  tha t  paved the 
way  towards  ana lyz ing  accessor ies 
no t  on ly  as  jewe l ry,  bu t  as  mov ing 
v i sua l i za t ions  and  ex tens ions  o f  the 
body.   

As  the  shadows f rom prev ious  des igns 
become more  h igh l igh ted  th rough  the 
tes t ing  phase,  the  idea  o f  add ing  l iqu id 
became inc reas ing ly  necessary  fo r  i t  to 
re f lec t  l igh t  more  v iv id ly.  Th is  insp i red 
the  des ign  o f  th i s  g lass  neck lace  w i th 
no  beg inn ing  nor  end  in  a  con temporary 
fash ion  con tex t . 

ZENZ
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S H A D O W / L I G H T  A N A LY Z AT I O N D E V E L O P M E N T  P R O C E S S
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X.	 REFLECTION

The l ines  be tween the  rea l  and  unrea l  become b lu r red  as 
we move beyond the  New Age in to  the  Age o f  Imag ina t ion . 
Wi th  the  rap id  deve lopment  in  techno log ies  us ing  a r t i f i c ia l 
i n te l l igence,  specu la t i ve  des ign  can  be  v i sua l i zed  more  rap id ly 
than  ever  be fo re .  However,  desp i te  the  e f fo r t s  to  reproduce 
and  tes t  ideas  more  e f f i c ien t l y,  does  A i  t ru l y  so lve  our  need 
fo r  phys ica l  mater ia l i t y?  I s  i t  enough to  le t  our  ideas  l i ve  so le ly 
in  the  d ig i ta l  rea lm? 

Our  imag ina t ion  i s  a  too l  o f  end less  poss ib i l i t ies  -  one  tha t  can 
never  be  rep l i ca ted  as  our  thoughts  may  change w i th  unpre -
d ic tab i l i t y.  As  we decode the  fu tu re  o f  our  genera t ions  and  our 
p resent ,  th i s  thes is  seeks  to  unve i l  the  impor tance  o f  merg ing 
A i  and  c ra f t smansh ip  a longs ide  b rea th ing  techno logy   -  no t 
on ly  to  sus ta in  l i fe ,  bu t  to  c rea te  and  commun ica te  w i th  l i fe . 

A f te r  a lmos t  two  years  o f  exper iment ing  w i th  sc ien t i f i c 
g lass -b lowing ,  new des igns  were  mater ia l i zed  w i th in  one  to 
two hours ,  f rom f i r s t  idea t ion  to  f ina l  p roduc t ion .  A  p rocess 
tha t  wou ld  have  o r ig ina l l y  taken  weeks  o r  months ,  i nc lud ing 
hours  o f  3D man ipu la t ion ,  to  3D-pr in t ing  and  mater ia l  tes t ing , 
resu l ted  in  m inu tes  w i th  sc ien t i f i c  g lass -b lowing  methods .  Th is 
was  a  tu rn ing  po in t  in  th i s  a r t i s t i c  inves t iga t ion ,  showing  the 
impor tance  o f  c ra f t smansh ip  fo r  des ign  as  we l l  as  our  co l lec t i ve 
fu tu re .

Cra f t smansh ip  and  a r t i f i c ia l  i n te l l igence  cou ld  po ten t ia l l y 
a l low us  to  become more  unders tand ing  o f  the  re la t ionsh ip 
w i th in  ourse lves  and  o thers ,  where  our  inner  wor ld  m i r ro rs 
our  ou te r  rea l i t y  -  tu rn ing  re f lec t ion  in to  connec t ion .  Th is 
a r t i s t i c  exp lo ra t ion  a ims  to  b r idge  t rad i t iona l  handcra f t ing 
methods ,  des ign ,  and  techno logy,  by  h igh l igh t ing  the  va lue 
o f  c ra f t smansh ip  and  brea th ing  techn iques  tha t  a l low a r t i s t s 
to  t rans fo rm a r t i f i c ia l l y  genera ted  des igns  in to  phys ica l  a r t 
th rough  sus ta inab le  mater ia l s  such  as  g lass . 
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XI.	 CONTRIBUTION

Pu lmonaut  combines  layers  o f  ideas 
tha t  appear  d i spara te  bu t  a im to 
ach ieve  jux tapos i t ion  th rough  des ign , 
c ra f t smansh ip  and  brea th ing  as  a 
techno logy.  The  exper imenta l  s tage 
c rea ted  a  va r ie ty  o f  poss ib le  ou tcomes , 
bu t  cou ld  on ly  be  ta rge ted  a f te r  a  long 
lea rn ing  p rocess  -  w i th  the  mater ia l 
and  c ra f t sman and  des igner  a l i ke .  The 
synergy  exp lo red  th roughout  th i s  a r t i s t i c 
approach  b r ings  fo rward  the  power  o f 
co -c rea t ion  by  co l labora t ing  w i th  Günther 
Mausz  and  work ing  towards  innova t ion 
and  sus ta inab i l i t y.

G lass ,  an  everyday  mater ia l  tha t  was 
seen  as  s imp le  and  a t  t imes  mundane, 
became the  foundat iona l  power  tha t 
v i sua l i zed  b rea th ing  as  a  shap ing  too l 
and  an  inner  techno logy  tha t  we a l l  have 
access  to .  Th is  approach  b r ings  fo rward 
the  s t rength  o f  co l labora t ion  be tween 
a r t i s t s ,  sc ien t i s t s ,  and  c ra f t smen , 
wh i le  h igh l igh t ing  the  impor tance  o f 
the   anc ien t  t rad i t ion  o f  g lass -b lowing 
and  the  a r t i s t i c  mag ic  i t  adds  to  our 
modern  wor ld .  G lass  eye  p ros the t i cs  i s 
one  o f  many  examples  tha t  emphas ize 
the  co-c rea t i ve  exper t i se  o f  su rgeons , 
ana tomis ts ,  and  a r t i sans  (B igo t t i ,  F. 
(2021 ) .  S im i la r l y,  endeavors  l i ke  P ro jec t 
S i l i ca  by  M ic roso f t  and  Warner  B ro thers , 
focus  on  the  techn ica l  aspec ts  o f  g lass 
to  harness  i t s  capab i l i t ies  as  a  da ta 
s to rage  dev ice  (Langs ton ,  J. ,  2019 ) .  By 
b lend ing  t rad i t iona l  a r t i sana l  techn iques 
w i th  cu t t ing -edge techno logy,  innova t ion 
a r i ses  when d iverse  f ie lds  co l labora te . 
Add i t iona l l y,  g lass  i s  100% recyc lab le 
w i thou t  loss  in  qua l i t y,  wh ich  fu r ther 
magn i f ies  i t s  l i fe  cyc le  assessment  ( LCA) 
and  s ign i f i cance  in  a  wor ld  inc reas ing ly 
p r io r i t i z ing  eco-consc ious  p rac t i ces 
(G lass  Conta iner  Recyc l ing  Loop,  n .d ) . 
To  co-c rea te  w i th  g lass  i s  to  go  beyond 
the  phys ica l  norms  o f  the  mater ia l s 
and  too ls .  I t  fo rces  us  to  eva lua te  the 
connec t ion  be tween human touch  and 
techno log ica l  advancement ,  and  to  lea rn 
how to  commun i ty  and  va lue  mas te ry  in 
c ra f t smansh ip  and  i t s  ro le  in  f i nd ing  new 
layers  o f  a r t i s t i c  express ion .

Throughout  the  deve lopment  o f  th i s 
p ro jec t ,  the  cons tan t  pa t ience  and  suppor t 
rece ived  f rom Günther  Mausz  enab led  the 
ab i l i t y  to  t ranscend beyond t rad i t iona l 
g lass -bowing  lea rn ing  and/or  teach ing 
methods .  The  synergy  tha t  was  ach ieved 
became a  re f lec t ion  o f  e f f i c ien t  des ign 
and  deve lopement  p rocesses  tha t  can 
be  ach ieved when peop le  work  together. 
Mar t in  Schwab,  f rom the  Crea t i ve  Robot ics 
depar tment ,  was  a l so  an  in f luen t ia l  pa r t  o f 
th i s  co l labora t i ve  approach .  H is  remarks 
on  the  shared  sk i l l s  and  lea rn ing  journey  in 
re la t ion  to  the  techno logy  and  eng ineer ing 
beh ind  th i s  p ro jec t ,  o f fe red  new v iew 
po in ts  tha t  enab led  a  c rea t i ve  so lu t ion 
based approach ,  h igh l igh t ing  the  va lue  o f 
co l labora t ion  w i th in  d i f fe ren t  backgrounds . 

Pu lmonaut  emphas izes  the  s t rength  o f 
b rea th ing  techn iques  by  v i sua l i z ing  i t ’s 
l anguage o f  c rea t ion  and  co-c rea t ing .  Th is 
a r t i s t i c  p rac t i ce  f rames  b rea th  as  the  cen te r 
po in t  o f  g rowth  and  inves t iga tes  t rad i t iona l 
g lass  b lowing  methods  wh i le  in tegra t ing 
innova t ion  in  a  scu lp tu ra l  fash ion  con tex t ; 
enhanc ing  mind fu l  movement  and  consc ious 
b rea th ing  w i th  a  co l lec t i ve  e f fo r t . 

As “astronauts explore 
the depths of space, 

PULMONAUTS explore 
the depths of their 

breath.” 
			 
					     - Toth, J., 2023

Th is  approach  a ims  to  ampl i f y  c ra f t smansh ip 
as  an  a r t  o f  our  fu tu re ,  and  b rea th ing  as  a 
un iversa l  l anguage and  techno logy  o f  our 
p resent . 
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