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DEVICE TYPE: Brachytherapv HDR Remote Aft.erloader

MODEL: GammaMed (and plus and plus 3/24), MammoSource

DISTRIBUTOR: Var ian  Med ica l  Sys tems ,  I nc .
3100  Hansen  Way
Pa lo  A I to ,  CA  94304

MANUFACTIIRER: Var ian  Med ica l  Sys t .ems Haan,  GmbH
B e r g i s c h e  S t r a s s e  1 6
D-42781 Haan
Germany

SEALED SOURCE
MODEL DESINAT]ON: GammaMed 232

I S O T O P E :

rrr_clr-um-_1 92

LEAK TBST FREQUENCY:

I 'RINCTPAL USE:

MAXTMUM ACTIVITY:

1 5  C u r i e s  ( 5 5 5  c B q ) + / -  5 Z

5 Months

( V )  G e n e r a l  } { e d i c a l  U s e

CUSTOM DEVICE: YES No X
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(Surrercedes NR- 0220 -D- l -22 -S)

DEVICE TYPE: Brachytherapy HDR Remote Af t.erl-oader

DESCRIPTION:

The int.ended use of the GammaMed plus and the
GammaMed plus 3/24, GammaMed, and MammoSource Brachytherapy High
Dose Rat .e (HDR) Remote Af ter loaders is  to  remote ly  contro l -  a
radioact j -ve sealed source for  t .he purpose of  safe ly  de l iver ing a
dose of gamma radiation to a medical pat. ient undergoing
radiat . ion therapv for  the t reaLment  of  cancer .

The GammaMed Af ter loader  ser ies is  equipped wi th  L to  24 access
channels  through which a source assembly can be sequent ia l ly
manipulat .ed t .o  a ser ies of  preset .  incrementa l  pos i t ions for
specif ied treat.ment dwel-l  t imes. The GamnaMed Afterloader
series, of which the GammaMed plus 3/24 is an example, are al l
based on the GammaMed plus High Dose Rate (HDR) Remote
Afterloader (naf,) with 24 channels. The variable syBtem of the
Gam:naMed Afterloader al lows different configurations in number
of channels while funcLionally remaining identical to the :.
GamnaMed plus, except the MammoSource is l imited to the use of ,
one channel-. Al l  versions of the GamnaMed af terloaders can be ., ' ,
upgraded to the ful l  GammaMed plus by replacing the EPROM
f i rmware ,  i ndexe r  p1a te ,  and  Lhe  dev i ce  l abe ls .  S ince  a l l
GammaMed Afterloaders are functionally identical to the GammaMed
plus,  they are referred to  as the GammaMed RAL in  Lhis  document ,
un less  o the rw ise  no ted .

The GammaMed RAL is  1050 mm high,  510 mm wide,  and 585 mm deep.
The tot .a l  mass of  the uni t  is  285 pounds ( r :O kg)  .  The device
houses a radioact ive i r id ium-192 sea1ed source assembly,  which

____j_s_stored-in_a_shiel_ded_eontsaine_r_when not-in*use____,TLhe_GammaMed_
RAI-, controls the handling and source assembly movement using
d r i ve  mo to rs ,  d r  i ndexe r  w i th  pos i t i on  encoders ,  e lecL ron i c
contro l  c i rcu i t .  boards,  a  bat tery  pack,  and a power supply .  The
GammaMed source assembly can be moved f rom the sh ie lded posi t ion
within the RAL device t.hrough one or more guide tubes at.t .ached
f  o  a n n l  i  c a t O f S  t h a t  h a v e  b e e n  n r e v i  o u q l  v  i n q e r f  c j  ' :  * f  ^  ' 1  ̂^ ^ r
L v  q l / y r r u q L L J I b  L l I d , L  l J . A v L  r - - ,  * - * D r y  r l r D E !  L E U  I I I L U  U !  y r a L c u

o n L o  t h e  p a t . i e n t .
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DEVTCE TYPE: Brachytherapy HDR Remote Afterl-oader

D E S C R I P T I O N  ( C o n t ' d ) :

The GammaMed RAL can uti l ize f lexible and rigid applicators for
a wide var ie ty  of  brachytherapy techniques.  The appl icat .ors  to
be employed in a part. icular treat.ment are connecled to t.he RAL
indexer by a Source Guide Tube (SGT) . The SGT att.aches t.o the
RAL by means of a special quick connector to ensure proper
connect ion.  The source assembl ies can only  be t ransferred
t -hrnrrah -  t reatment 'channel  i f  the SGT is  proper ly  at . tached to
an encoded indexer channel.

The GammaMed RAL contains a dummy assembly and has construction
similar to the source assembly, except the dummy assembly does
not contain radioact. ive ir idium. The dummy assembly is used to
test  the funct ional  condi t ions.  for  movement .  and posi t ion ing
along the extended t ravel  path before per forming an actual

.  -p lanned t . reatment .  Improper  connect ions or  pos i t i -on ing of  the
.  SGT, and/or  appl icators,  ident . i f ied by the dummy assembly wi l l

.cause a system mal funct ion .er ror ,  prevent ing source assembly
- ,  ' f l lovement  unt i l  the mal funct ion condi t ion has been resolved.

The source assembly is  secured in  the proper-sh ietded storage
posi t ion by means of  the f r ic t i -on dr ive wheel .  Addi t ional ly ,
source movemenL is precluded by means of a f ixed end stop in the
ret ract  d i rect . ion and a s torage p lug inser ted through an
:nn ' l  in : f  ar  channel -  in  t .he expose d i rect ion.  fn  the event  of  a
fai lure of the powered drive assembly, the GammaMed RAL is
equipped wi th  an emergency ret ract ion system to aut .omat ica l ly
ret ract  the source assembly back to  i t .s  sh ie lded posi t ion and

- 
1>ernrit--the-manua-f-hand-_retraet-*ot--of--t-he-€ouree= assembl-p- The--

emergency hand crank can only rotate in one direction and only
a l lows ret ract ion of  the source assembly.  fL  is  not .  poss ib le  t .o
ext .ens ion the source assembl ies bv us inq the emerqencv
ret ract ion hand crank.
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DEVICE TYPE: Brachytherapy HDR Remote Afterloader

D E S C R I P T I O N  ( C o n t ' d )  :

The GammaMed RAL is designed to be l-oaded onto a t.rol ley for
re locat ing of  the source and device to  another  l icensed
fac i l i ty .  The t . ro1 ley consis ts  of  a  rec langular  chassis  wi t .h
four  large casters for  easy movement .  I t  has a manual ly
operated brake that prevents the RAL unit from movi-ng out of
posit ion during transport. The GammaMed RAL computer control
console is  bu i l t  in to  the t ro l ley tab l -e.

The GammaMed RAL is designed t.o minimize the entry of foreign
mater ia ls  such as d i r t  or  l iqu ids.  The device can be readi ly
and safe ly  c leaned.  Temperatures normal ly  encountered in  a
medica l  t reatment  fac i l i ty  wi l l  have no adverse ef fect .  on the
device.  The mater ia ls  in  c lose prox imi t .y  to  the source wi l l -  not
be adversely  af fected by the gamma radiat ion.

The GammaMed RAL prov ides for  an.e lect r ica l  connecLion,ro a
treatment room door interlock syst.em to ensure that the source
assembly cannot be extended from the RAL shielding container
when the treatment room door is open and that the source
assembly would ret racted back to  the sh ie lded posi t ion i f  the
door were opened when the source is exposed. The door int.erlock
system is not part of the GammaMed RAL device.

A key-operated swi tch prevents unauthor ized operat ion of  Lhe
GammaMed RAL.  Before any radiat ion t . reatment  can be in i t ia ted,
the GammaMed RAL conducts an automat ic  d iagnost ic  se l - f - test .  o f
a l -1  components re la ted t .o  safe operat ion.  The d iagnost ic
program checks the l imi t  sensor  s tatus,  bat t .ery  backup capaci ty ,
e lect ronic  contro ls ,  in ternal  c lock,  and component  connect ions.
Safety lamps i l luminate when the GammaMed RAL is ready to
operate,  ind icat ing t .he external  power is  or ,  the bat tery  is
ready,  the source is  re t racLed and parked,  Lhe operat ing mode is
normal  and ready for  use.
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DEVICE TYPE: Brachytherapy HDR Remote Afterloader

D E S C R I P T I O N  ( C o n t ' d )  :

The Gammalvled RAL is designed such that source assemb)y cannot be
moved from the shielded posit ion unti l  al-I  t .he necessary SGTs
are properly connected. Once t.he treatment exposure sequence
has been in i t . ia t .ed,  the indexer  checks and ver i f ies that .  each
SGT for the planned treatment is properly connected to each exit
por t .  by means of  a  prox imi ty  swi tch.  I f  the prox imi ty  swi tch
determines a SGT is  not  proper ly  connected,  an error  message
indicat ing,  "No probe connected to  channel  XX" is  d isp layed on
the console computer. The exposure sequence program cannot be
cont inued unt i l  the SGT for  the fau1ted channel  is  proper ly
connected and the s tar t  sequence is  re in i t ia ted-  I f  the
proximity switch senses a SGT has become improperly connected
dur ing operaLion,  the source assembly wi l l  be ret racted and the
e r ro r  message  "No  p robe  connec led  to  channe l  XX  , 'w i l l  appear .

To ensure that the correct SGT and applicators are properly
connecled and posi t . ioned,  pr ior  to  exposure of  the source
assembly,  the dummy assembly wi l l  be extended t .o  the most  d is tat
t reatment  pos i t ion,  and then wi l l  a t tempt  to  advance 10 mm
fur ther .  I f  the dummy assembly does not  sense the c losed end of
the appl icator ,  the exposure s tar t  sequence wi l l -  be abor ted.  I f
the dummy assembly senses the end of the applicator, the dummy
assembly wil- l  then retract and permit the source exposure
sequence to begin.

Posit. ioning of the source and dummy assemblies is based on the
fact  that  the t .o ta l -  Iength for  a l l  assembLies is  a  s t .andard
dis t .ance of  2100 mm. Assembly movement  is  contro l l -ed by means
of  an incrementa l  pos i t ion encoder  and opt ica l  l - imi t  swi t .ches.
I f  the l imi t  swi tches determine that .  the source is  not  wi th in  1
mm o f  t he  expec ted  assemb ly  t rave l  l eng th  (1300  mm) ,  an
emergency abor t  is  in i t ia ted and an error  message is  generat .ed
at  t .he contro l -  console .  Pr ior  to  t reatment ,  the t ravel  lengt .h
of  the dummy and source assembl ies is  ver i f ied for  each se lected
channel  .  Once t .he Lravel  length of  t .he source assembly has been
r ra r i  f  - i  a r l  + -  l na  d i s ta l  end  o f  Lhe  app l i ca to r  i s  used  as  t he
re fe rence  po in t  f o r  sou rce  pos i t i on inq .
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D E S C R I P T I O N  ( C o n t ' d ) :

The incrementa l  pos i t ion encoder  is  microprocessor  contro l led
and the measurement  of  source t ravel  d is tance is  contro l led wi th
an accuracy of  +1 mm. Source posi t ion can be j -ncrementa l ly

changed in  s t .eps f rom 1to 10 mm. The source can be s topped at
50 s topping points  in  each channel .  The dwel l  t ime for  each
stopping point  can be up Lo 9999 seconds.  A l t .hough the source
must  reach the end of  the appl icator  in  order  to  begin the
exposure sequence, i t  is not. necessary that the exposure
sequence begin at  that  po int .  The f i rs t  dwel1 point  can be
selected up t .o  400 mm f rom the d is ta l  end of  the SGT. The
source must  reach the f ina l  Lreatment  dest inat ion in  10 seconds.
I f  th is  does not  occur ,  dr  er ror  code wi l l  be ind icated,  and the
source wi l l -  automat . ica l ly  re t ract  in to the sh ie ld .

A bat . tery  backup assures that  the i r id ium-192 source can be
ret racted back in to i t .s  sh ie ld ing in  the event  of  ,a  power
fa i lure.  In  addi t ion,  the exposure seguence cannot  be s tar t .ed
unt i l  main power is  present  and the capaci ty  of  the bat tery
vol t .age is  suf f ic ient  t .o  assure that  the source can be
re t rac ted .

The cont . ro l  system const .ant ly  tests  the bat tery  capaci ty  before
and dur ing the t reatment .  I f  the computer  or  the main e lect ronic
contro ls  fa i l ,  the bat tery  backup comes in to operat ion and
r e t r a c t s  t h e  i r i d i u m - 1 9 2  s o u r c e  i n t o  i t ' s  s h i e ] d i n o .

I f  any of  the above ongoing tests  ind icat .es a mal funct j -on,
t reatment  is  immediate ly  d iscont inued.  I t  is  a lso poss ib le  t .o
manually discontinue Lreatment at any t ime by depressing t.he
INTERRUPT but ton.  Press ing the EMERGENCY but ton or  opening the
door  in to t .he t reatment  area wi l l  a lso Lerminate the procedure
and cause the source to  be ret racted.  When press ing the
EMERGENCY but . ton,  the source ret . racLs wi th in  less than f ive
seconds  f  rom the  d i s ta l  po in t  Lo  the  sh ie ]d .
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DEVf CE TYPE: Brachyt.herapy HDR Remote Af terl-oader

D E S C R I P T I O N  ( C o n t ' d ) :

The t reatment  parameLers,  up to  the instant  o f  in ter rupt ion,  and
the cause of the interruption are stored in the internal RAM and
can be retr ieved once the equipment is turned on. In case of a
power fai l-ure (fai l-ure of both main power and battery back-up) ,
the operator  can ret ract  the i r id ium-192 source back in to i ts
shieLding with a manual-Iy operated one-way emergency crank.
Since the crank is  des igned to operate in  on ly  one d j - recLion,  i t
cannot  be employed to advance the i r id ium-192 source.

An i l luminated panel on the control conso1e contains a RADIATION
w a r n i n g  1 i q h t ,  w h i c h  i n d i c a t e s  s o u r c e  " o n "  o r  " o f f "  p o s i t i o n s .
Th is  pane l  i s  c lea r l y  v i s i b le  f rom the  ope ra to r ' s  pos i t i on .  An
independent  Geiger-Mul ler  detector  l -ocated in  the remore
af t .er loader  act ivaLes the RADIATION warning l ight .  The bui l t - - in
radiat ion detect i -on system ut i l izes a preset  a larm threshold.
I f  the radiat j -on in tens i ty  at  the detector  exceeds approx imate ly
300 mrem/hr  ( :  mSv/hr) ,  the RADIATION lamp on the contro l  panel
wi l l  i l luminate.  The RADIATION lamp a lso i l luminates when the
GammaMed source l -eaves the sh ie lded posi t ion.

When the RETRACT SOURCE command is initiated by an INTERRUPT or
by an EMERGENCY at the control panel during normal operation (a
situation sensed by the GammaMed by way of incremental
moni tor ing and l imi t -swi tch contro ls) ,  the contro l -s  determine
whet .her  the radiat ion detected by the counLer  has d imin ished
wi th in  2 seconds-  I f  not ,  t .he RADIATION lamp remains
i l luminated and an error  message inc lud ing emergency procedures
wi l - l  be d isp layed and an audib le a larm act ivated.  In  th is
s i t ua t i on ,  e i t he r  t he  sou rce  i s  s t i l l  ou ts ide  t . he  sh ie lded
conta j -ner  or  some other  source is  generat ing a radiat ion f ie ld
in  t .he v ic in i tv  o f  the device.

The i r id ium-192 source can be changed semi-automat ica l ly  in  a
specia l  operat ing mode f rom the contro l  console reducing the
r isk of  rad iat ion exposure to  the operator .  Access to  th is  mode
is  secu red  w i t . h  a  key  sw i t ch .  Source -spec i f i c  da ta  i n  t he
sof  tware can be chanqed onl -v  in  th is  mode.

LABELING:
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DEVICE TYPE: Brachytherapy HDR Remote Afterloader

1 0  C F R  S 3 2 . 7 a ( a )  ( 3 )  r e q u i r e s  a  l a b e 1  b e  a f f i x e d  t o  t h e  s o u r c e  o r
device,  or  to  the permanenL storage conta iner  for  the source or
device,  conta ins in format ion on the radionucl ide,  guant i ty  and
date of  assay,  and a s tatement  that  the U.S.  NucLear  Regulatory
Commiss ion has approved d is t r ibut ion of  the (name of  source or
device)  to  persons l icensed to use byproduct  mater ia l  ident i f ied
i n  S 3 5 . 5 7 ,  3 5 . 4 0 0 ,  3 5 . 5 0 0 ,  a n d  3 5 . 6 0 0  a s  a p p r o p r i a t e ,  a n d  t o
persons who hold an equivalent l icense issued by an Agreement
S t a t e .

1 0  C F R  S 3 2 . 1 4 ( a )  ( 2 )  ( v i j - i )  r e q u i r e s  i n s t r u c t i o n s  f o r  h a n d l i n g  a n d
st.oring the source or device from the radiat. ion safety
standpoint ;  these inst ruct ions are to  be inc l -uded on a durable
Iabel  a t tached to the source or  dev ice or  a t tached to a
permanenL storage conta iner  for  t .he source or  dev ice.

1 0  C F R  5 2 0 . 1 9 0 4  ( a )  r e q u i r e s  t h a t  e a c h  c o n t a i n e r  o f  l i c e n s e d
mat.er ia l  bears a durable,  c lear ly  v is- ib l -e  label  bear ing the
radiat. ion slrmbol and the'words "CAUTION, RADIOACTIVE MATERIAL"
or "DANGER, RADIOACTIVE MATERIAL. i '  The label must'also provide
su f f i c i en t  i n fo rma t ion  ( such  as  the  rad ionuc l i de (s )  p resenL ,  dL r
est imate of  the quant i ty  o f  rad ioact iv i ty ,  the date for  which
the  ac t i v i t y  i s  es t ima ted ,  rad ia t i on  l eve l s ,  k i nds  o f  ma te r i a l s ,
and mass enrichment) to permi-t individuals handling or using the
conta iners,  or  work ing in  the v ic in i ty  o f  the conta iners,  to
t .ake precaut ions to  avoid or  min imize exposures.

Each GammaMed source assembly is shipped with a metal-
ident i f icat ion p late label  enc losed for  label ing the device -
The labeI  conLains a radiat ion caut ion symbol ,  the words
"CauLion,  Radioact ive Mater ia l ' r ,  t .he name of  t .he manufacLurer ,
the model  number,  the ser ia l  number,  the radionucl ide and t .he
capaci tv  of  t .he device conta iner .
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DIAGRAMS:

Attachment 1
A t t a c h m e n t . 2
Attachment 3
Attachment 4
Attachment 5
AtLachment 6
At tachment  7
Attachment 8
At.t.achment 9
At.tachment 10
Attachment 11

GammaMed RAL Exter ior Front & Side View
GammaMed RAI-r Ext.erior Front & Side View
GammaMed RAL Cross Sect ional Side View
GammaMed RAL Tndexer
GammaMed RAL Shield Container
GammaMed RAL Emergency Manual Drive
GammaMed RAL Source Assembly Drive
GammaMed RAL Dummy Assembly Drive
GammaMed RAL Driwe Diagram

:  SGT /  App l icaLor  Connect ions
: Device Type A Package Label

CONDITIONS OF NORMAL USE:

The GammaMed RAL is  des igned to  be  used in  cond i t ions  t -yp ica l l y
a s s o c i a t e d  w i t h  h o s p i t a l s  a n d  r a d i a t i o n  o n c o l o g y  f a c i l i t i e s .
Add i t iona l l y ,  the  GammaMed RAL is  a  mob i le  med ica f  dev ice
d e s i g n e d  t o  b e  t r a n s p o r t e d  b e t w e e n  m u l t i p l e  f a c i l i t y  l o c a t i o n s
w i t h  a n  i n s t a l l e d  r a d i o a c t i v e  s o u r c e .  P r i o r  t o  u s e  a f t e r
re loca t ion ,  the  GammaMed RAL operab iJ - i t y  must .  be  ver i f ied  by
check ing  the  fo l low ing :

( 1 )  E l e c t r i c a l  i n t e r l o c k s  o n  t r e a t m e n t  a r e a  a c c e s s  p o i n t s ;

(2 )  Source  exposure  ind ica tor  l igh ts  on  t .he  RAL un i t  and
c o n t r o l  c o n s o l e ;

(3 )  V iewi -ng  and in te rcom sys tems;

( 4 )  A p p l i c a t o r s ,  s o u r c e  t r a n s f e r  t u b e s ,  a n d  t r a n s f e r  t . u b e -
= ^ ^ ' l  - i  n r f  ^ r  ' i  n f  a r f  r n a c .q P U f  f  u q . L l / r  r r r u 9 !  ! a u e p ,

(5 )  Rad ia t i on  mon j - to rs  used  to  i nd i ca te  room exposu res ;

(  6 \  Q n r r r n a  n n -  j  I  j  n -  i  - a  I  = r a t t r a n r r \  .  : n d\  u  , /  ! v u !  u E  P U D r  u l u r r r r f 3  \  q u 9 u !  q v  I  I  ,  q t r q

(1)  Radiat ion moni tors  used t .o  ind icat .e  whether  the source has
re tu rned  to  a  sa fe  sh ie lded  pos i t i on .
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DEVICE TYPE: Brachytherapy HDR Remote Afterloader

C O N D I T I O N S  O F  N O R M A L  U S E  ( C o n t , d ) :

Before the f i rs t  medica l  use of  the GammaMed RAL,  or  fo l lowing
replacement  of  the source,  re inst .a l la t ion of  the uni t  in  a new
locat ion outs ide the fac i l i t .y ,  or  any repai r  o f  the uni t  that
includes removal of the source or major repair of the component,s
associat .ed wi th  the source exposure assembly,  fu l - }  ca l ibrat ion
measurements shal l  be per formed,  as appl icable,  for
determinat ion of :

(1 )  The  ou tpu t  w i th in  +  5  pe rcen t ;

(2 )  Source  pos i t i on ing  accu racy  to  w i t . h in  *1  m i l l ime te r , '

(3)  Source ret ract ion wi th  backup bat . tery  upon povrer  fa i lure;

(4)  Lengt .h of  thre source t ransfer  tubes;

(5)  T imer accuracy and l inear i ty  over  t .he typ ica l  range of  use,-

(5 )  Leng th  o f  t he  app l i ca to rs ;  and

(7)  Funct ion of  the source t ransfer  tubes,  appl j -cators,  and
t rans fe r  t ube -app l i ca to r  i n te r faces .

Although the GammaMed RAL is designed to be a highly rel iable
dev i ce  w i th  bu i l t .  i n  sa fe t . y  f ea tu res ,  i t .  i s  poss ib le  tha t  a
source assembly can become lodged in  the unshie lded posi t ion by
fa i l i ng  to  auLomat i ca l l y ,  o r  manua l l y ,  re t rac t  t o  t he  sh ie lded
storage posi t ion.  Author ized users are requi red to  have
applicable emergency response equipment avail-abl-e near each
treatment  room to respond to an unret ractable exposed source.
Users must  mainta in wr i t . ten emergency procedures for  responding
to an abnormal  s i tuat ion when the operator  is  unable Lo p lace
the source in  the sh ie l -ded posi t ion ,  o t  remove the pat . ient  f rom
t.he radiat . ion f ie ld  wi t .h  contro ls  f rom outs ide the t reat .ment
room.
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DEVICE TYPE: Brachytherapy HDR Remote Afterloader

C O N D I T I O N S  O F  N O R M A L  U S E  ( C o n t , d ) :

Emergency procedures must include instructions for responding to
equipment  fa i lures,  the names of  the ind iv iduals  responsib le for
implement ing correct . ive act ions,  the process for  rest . r ic t ing
access to  and post ing of  t .he t reatment .  area to  min imize the r isk
of inadvertent exposure, Lhe names and telephone numbers of the
aut .hor ized users,  Lhe author ized medica l  phys ic is t . ,  and the
Radiat . ion safety  of f icer  (RSo).  The usefu l  work ing l i fe  of  the
Ga:rmaMed RAL is 20 years.

PROTOTYPE TESTING:

The GammaMed RAL unit.  was subjected to t.he standards and tests
descr ibed in  fn ternat . ional  E lect rotechnica l -  Commiss ion:  IEC 601-
2-1-7,  Medica l  Equipment ,  Par t  2 ,  par t icu lar  Requi rements for  t i re
saf ety of Remot.e concrol. led Automatical ly Driven Ganrma Ray
Af ter l -oading Equipment .  Test  Repor t  No.  3536/97 inc lependent ly
conducted by RWTW validat.es that the GammaMed RAL compl-ies with
app l i cab le  IEC 6OI -2 -7 .7  s tandards .

The GammaMed RAL uni t  was subjected to  Lests  as descr ibed in
49  cFR 173 .455  fo r  a  Type  A  package  and  comp l ies  w i th  u . s .  Do r -
7A speci f icat ions -  Normal  t ranspor tat ion or  acc ident  condi t ions
would have no adverse affects on t.he GammaMed RAL device
conta in ing the radioact ive source whi le  in  t rans i t .
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DEVICE TYPE: Brachytherapy HDR Remote After loader

EXTERNAL RADTATTON LEVELS :

Test results for radiation leakage measured from a GammaMed RAL
device indicat.ed for a maximum act. ivity inst.al led source
(rS Curies or 555 cBq) t.hat the GammaMed RAL compl-ies wit.h IEC
and NRC st.andards for maximum dose rates for use in a restr ict.ed
area. The fol lowing table summarizes the GammaMed RAL radiation
Ieakage  tes t  resu l t s .

Sur face 5 c m 30  cm 1 0 0  c m

Top 2 . 1  m r e m / h r

( 2 1  u S v / h r )

' l  ' l  mrcm /h r

( 1 1  p S v / h r )

0 .2  mrem/h r

( 2  p S v / h r )

0 . 1  m r e m / h r

(  1  p S v / h r )

Right 1  1  m r a m  / h r

(  1 1  p S v / h r )

0 .7  mrem/h r

(  7 pSv, /hr  )

0 .2  mrem/h r

(2  i t sv /h r  )

n  1  m r o m  / l . r r
e r r r /  r r !

(1  t t sv /h r )

Irront )  4  m r a m  / h r

( 2 4  p S v / h r )

1 . 4  r n r e m / h r

(  1 4  t t S Y  7 1 - t . ;

0.  9 mrern/hr

( 9  p S v / h r )

0 .3 rnrem/hr

( 3  p S v / h r )

Le f t 1 .1  mrem/h r

( 2 1  p S v / h r )

0.  ? mrem/hr

( ?  p S v / h r )

0 .4 mrem,/hr

(4  t rSv /h r  )

O  1  m r a - / h t

( 1  p S v / h r )

Rear 1 .1  mrem/h r

(  1 1  u S v / h r )

1  R  m r p m / h r

(  1 8  p S v / h r )

1  O  m r a m / h r

( 1 0  u S v / h r )

0 . 2  m r e m / h r

(2  ) rSv /h r  )

Bottom ' l  - l  
m r o m  / h r

v r r r /  r r !

(13  Sv /h r )

0 .7  mrem/h r

( 7  p S v / h r )

n  , )  m r a m  / L r v
v  .  4  r r r !  e r r r /  r r !

( 2  p S v / h r )

0 - 1 mremr/hr

(  1  p S v / h r )

QUALITY ASSURANCE AND CONTROL:

Varian Medicaf Systems Haan GmbH j-s cert i f ied by TW CERT of
RWTW SysLems GmbH as operat. ing a Quality Management System
compl iant  wi th  In ternat ional  Organizat j ,on for  Standard izat ion
( I S O )  9 0 0 1  a n d  f S O  4 5 0 0 1  ( C e r t i f i c a t e  R e g i s t r a t i o n

No.  041056328)  .  The GammaMed RAL has been ass igned a CE Mark
number 0044 under  the European Union Medica l  Device Di rect ive
( C e r t i f i c a t e  R e g .  N o .  0 4  2 0 7 - L 8 6 5 / 0 2 ) .

Va r ian  Med ica l  sys tems  ma in ta ins  a  qua l i t y  assu rance  and  con t ro f
program which has been deemed acceptable for  l icensing purposes
by the Cal i forn ia Depar t .ment  of  Heal th  Serv ices.  A copy is  on
f i l e  w i th  the  Ca l i f o rn ia  Depar t .menL  o f  Hea l th  Se rv i ces .
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DEVICE TYPE: Brachytherapy HDR Remot.e Afterloader

QUALITY ASSURANCE AND CONTROL (Cont 'd )  :

Prior to distr ibution and upon delivery, Lhe GammaMed RAL
undergoes a qual i ty  system inspect ion and test . ing for  the
fo l l ow ing :

"  Genera l  Inspect ion of  the device for  completeness and sh ipping
damage.

"  Inspect ion of  the indexer ,  dr ive mechanisms,  e lect ronics,
brake mechanism, and computer and associated hardware for
nr r rnpr  i  ns f  a l f  a t ion  and oncra f  i  on

" Instal l -at ion and test of  the GammaWin soft .ware program and
ver i f i ca t ion  tha t  the  program detecLs  fau l ts  and tha t  a l l
sa fe ty  fea tures  o f  the  program are  per fo rmed cor rec t ly .

"  Inspec t ion  o f  the  source  gu ide  tubes  and app l ica tors  fo r
nr.)ner ' l  encrth and condit ion

"  Tes t  o f  the  source  exchanqe func t ion  and tes t  o f  normal
o p e r a t i o n .

LTMITATIONS AND/OR OTHER CONSIDERATIONS OF USE:

1. The GammaMed RAL shal1 only be distr ibuted to persons
speci f ica l ly  l icensed by the USNRC, ot  a  USNRC Agreement
Q f a l _ o

2 -  Only  GammaMed 232 source assembl ies,  or  sources assembl ies
wi th an approved Sealed Source & Device Regis t ry  for  use
wi th the GammaMed RAL,  shal l  be inst .a l led.

3 .  On Iy  pe rsons  spec i f i ca l l y  l i censed  by  the  USNRC,  o r  a  USNRC
A r r r e c m c n t -  S f a 1 - e -  f n  m a i n f a i n .  a d i r r s l -  - r r  r F n A i r  f h gn Y r v v r r r v r r e  r  u v  r r r s l r r u q r r f ,  q u J q u u t

GammaMed RAL shall  perform work activit . ies that involves
the source sh ie ld ing,  the source dr iv ing uni t ,  or  o ther
e lect ronic  or  mechanica l  components that  could expose the
source,  reduce the sh ie ld ing around the source,  or
compromise the radiat . ion safety  of  the uni t  or  the source.
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L IMITATTONS AND/OR OTHER CONSIDERATIONS OF USE (Con t ' d ) :

4 .  OnIy persons speci f ica l ly  l icensed by the USNRC, or  a  USNRC
Agreemen t  S ta te ,  sha l1  i ns ta l l ,  r ep lace ,  re loca te ,  o t
remove a sealed source or a source contained in a remote
af t .er loader  uni t .

5. The GammaMed RAL shral-1 only be used by specif ical ly
I icensed author ized users in  sh ie lded radiat ion therapy
treatment .  rooms designed wi th  in ter locked doors,  v iewing
and intercom systems to permit continuous observation of
the  pa t i en t  f rom Lhe  conso le ,  and  an  e lecL r i ca l l y
i n te r l ocked  sys tem tha t  w i l l :

"  Prevent  the operator  f rom in i t ia t ing the t reatment  cyc le
unless each t reatment  room entrance door  is  c losed;

Cause t.he source to be shielded when an entrance door is
opened;  and

.  Prevent  the source f ron being exposed fo l lowing an
inter lock in ter rupt ion unt i l  a l l  t reatment  room entrance
doors are c losed and the source on-of f  contro]  is  reset
a t  t he  conso le .

6 .  P r io r  Lo  use  a f te r  re loca t i on  p rope r  ope ra t i on  o f  t he
remote afterloader, operabil i ty of the GammaMed RAL must. be
ver i f ied by conduct ing a s imul-ated cyc le of  t reatment .  I f
the resul ts  of  the operabi l i t .y  checks ind icat .e  a
mal funct ion of  any system, the contro l  console should be
l -ocked in  the of f  pos i t ion and the uni t  not  used except  as
m: rz  ho  r r a r . oc rea r r r  i -  n  r e r r r  i  r  r on l  r ne  n r  n l r o r ' l r  f  hov t / u r r t  ! e y r q e u ,  v !  u r r u e r !

malfunct . ion inq system.



REGISTRY OF RADIOACTIVE SEALED SOURCES AND
SAFETY EVALUATION OF DEVICE

DEVICES

N o . :  C A - 1 0 8 0 - D - 1 - 0 3 - S D A T E :  M a y  1 8 ,  2 O O 4 PAGE 15 of 15

(  S u p e r c e d e s  N R -  0 2 2 0  - D -  I 2 2  -  S )

DEVICE TYPE: Brachytherapy HDR Remote Afterloader

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE (Cont'd) :

'/ . GammaMed sources are not to be removed from t.he GammaMed
remote aft.erloader shielded cont.ainer for Durposes other
than :

Patient treatment procedures i or
Emergency source recovery procedures; or
Source ca l ibrat ion and qual i ty  assurance procedures;  or
Source exchanges and serv ice maintenance procedures-

9 .

Emergency response equipment shal-1 be available near each
treatmenL room to respond to a source remaining in the
unshie lded posi t ion or  lodged wi th in  the pat ient  fo l lowing
complet ion of  the t reatment .  A copy of  the emergency
procedures shal l  be phys ica l ly  located at  the uni t  console.

Training instruction on Gammalvled operat. ing and emergency
procedures shal l  be prov ided in i t ia l ly ,  and at  least
annual ly ,  to  a l l  ind iv iduals  who operate the uni t ,  and as
approp r ia te  to  the  i nd i v idua l ' s  w i th  ass igned  du t i es
involv j -ng emergency response.  GammaMed l icensees are
requj - red to  ensure that  operators,  author j -zed medica l
phys i c i s t s ,  and  au tho r i zed  use rs  pa r t i c i pa t .e  i n  d r i l l s  o f
t .he emergency procedures,  in i t ia l ly  and at  least  annual ly .

Before re leas ing a pat ient  t reated wi t .h  a remole
af  t .er loader  uni t ,  a  survey wi th  a por tab l -e rad iat ion
detect ion survey inst rument  shal l  be per formed to conf i rm
that  the source has been removed f rom the pat ient  and
returned Lo the sh ie lded posi t ion wi th in  the GammaMed RAL.
The GammaMed RAL buil t- in radiation monitor is a redundant
safety  feature and is  not  deemed Lo meet  the requi rement
f  o r  an  ' i  ndcncnden t  room mon i t -o r  o r  no r f . ah ' l c  q r r l r e \ z  me f  g l  .r . l v r a r  L v !  v !  y v r  L q l f  !  p  u !  v  u - I

1 0
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SAFETY ANALYSIS SUMMARY:

Based on our  rewiew of  t .he in format ion and test  data c i ted
below, we conclude t.hat GammaMed plus and GammaMed plus 3/24
model  remote af ter loader  are acceptable for  l - icensing purposes-

REFERENCES:

The fol lowing documenLs for Model-  GammaMed plus and GammaMed
plus  3 /24  remote  a f te r loaders  a re  hereby  incorpora ted  by

re ference and made a  par t  o f  th is  reg is t ry  document :

.  V a r i a n  M e d i c a l  S y s t e m s ,  I n c .  l - e t t e r  d a t e d  N o v e m b e r  ' 7 L h ,  2 0 0 2 ,

w i t h  e n c l o s u r e s  t h e r e t o .

.  V a r i a n  M e d i c a l  S y s t e m s ,  I n c .  l e l - t e r  d a t e d  M a y  2 8 ,  2 0 0 3 ,  w i t h

e n c l o s u r e s  t h e r e t o .

.  Var ian  Med ica l  Sys tems,  Inc .  Ie t te r  da ted  October  l -7 ,  2003 and

e lec t ron ic  ma i l  o f  l ta rc } r  24 ,  20A4 w i th  enc losures  there to .

ISSUING AGENCY: Cal - i fo rn ia  Depar tment  o f  Hea l th  Serv j -ces

Dare ,  \  / t : l  o t Rev iewer :

o h n  G .  F a s s e l 1 ,  C . H . P .

D a r e .  s l g l o r { Concurrence : 5-.J"- S^^r"A*"--_-.---.---27_

Fr ieda Taylor
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GammaMed RAL Ext.er ior Front & Side View (d imensions in  mm)
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GammaMed RAL Exterior Front & Side View (dimensions in mm)
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I
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GammaMed RAL Cross Sect ional  S ide View (d imensions in  mm)
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GammaMed RAL Indexer (dimensions in mm)
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GammaMed RAL Emergency Manual Drive (dimensions in mm)
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