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•  Post-‐surgical	  drain	  tube	  required	  for	  mastectomy	  pa4ents	  with	  expander	  for	  
reconstruc4on	  [1]	  

•  114,000	  mastectomies/year	  performed	  in	  United	  [4]	  
•  12	  –	  26%	  of	  these	  pa4ents	  develop	  surgical	  site	  
infec4ons	  (SSI)	  [5]	  

•  5%	  require	  second	  opera4on	  due	  to	  SSI	  [1]	  
•  Expensive	  end	  effect:	  $757	  million	  spent/year	  to	  treat	  [6]	  
•  	  More	  nega4ve	  effects:	  longer	  recovery,	  more	  
complica4ons	  

•  The	  drain-‐tube	  related	  SSI	  problem	  extends	  beyond	  
mastectomy	  pa4ents	  

Figure	  2.	  Diagram	  of	  a	  surgical	  drain	  tube.	  	  
<h@p://www.cancer.su@erhealth.orginforma4on/
bc_notebook/postopera4ve_care.html>	  

Figure	  1.	  Close	  up	  view	  of	  a	  fluted	  drain	  
tube	  with	  exploded	  cross-‐sec4on	  	  
<h@p://www.ctsnet.org/peterssurgical>	  	  

Design	  Criteria	  for	  Improved	  
Solu;on	  

	  

•  Operate	  in	  vivo	  for	  2	  weeks	  
•  Easy	  interface	  to	  currently	  

available	  surgical	  drains	  
•  Reduce	  wound	  dressing	  
•  Biocompa4ble	  
•  Easily	  manufactured	  

 
The	  Compe;;on	  

Biopatch®	  	  
•  Releases	  CHG	  up	  to	  7	  days	  [2]	  
•  Tailored	  for	  catheters,	  not	  	  
	  	  	  	  	  	  drain	  tubes	  	  
•  Lacks	  a@achment	  mechanism	  

Elu;a®	  	  
•  Tested	  for	  7	  days	  
•  Silicone	  drain	  tube	  
•  Silver	  hydrogel	  coa4ng	  [4]	  

	  

	  
Figure	  3.	  Diagram	  of	  a	  Biopatch®	  used	  on	  skin	  with	  a	  
catheter.	  <h@p://www.ethicon360.com/products/biopa	  
tch-‐protec4vedisk-‐chg>	  

Suture	  Tab	  	  

Chlorhexidine	  Gluconate	  Impregnated	  Foam	  Disc	  

Silicone	  Extension	  	  

Silver	  Sulfadiazine	  Impregnated	  Foam	  Band	  

Figure	  4:	  Bo@om	  view	  diagram	  of	  the	  CidalSeal	  

Figure	  5:	  Top	  Isometric	  view	  diagram	  of	  the	  CidalSeal	  

Figure	  6:	  Bo@om	  Isometric	  view	  diagram	  of	  the	  
CidalSeal	  

•  Primary	  An4bacterial	  Agent	  
•  3%	  CHG	  Solu4on	  
	  

•  Facilitates	  A@achment	  
of	  CidalSeal™	  to	  Skin	  

•  Ovoid	  Shape	  for	  
Mechanical	  Strength	  

•  Secondary	  Microcidal	  Agent	  
•  Protects	  Against	  Different	  Bacterial	  Infec4ons	  

than	  CHG	  

•  Facilitates	  A@achment	  
of	  CidalSeal™	  to	  Drain	  
Tube	  

•  Provides	  Extra	  Fric4on	  
Forces	  to	  Prevent	  
Slipping	  

Figure	  7:	  An	  example	  
showing	  the	  method	  of	  
measurement	  for	  inhibi4on	  
zone	  

Moving Forward 
Tes;ng:	  In	  vitro	  tes4ng	  
	  
Manufacturing:	  
•  Scale	  up	  from	  in	  lab	  to	  

industry	  
•  Possibility	  of	  injec4on	  

molding	  for	  silicone	  
•  Improve	  pressure	  clip	  
	  
	  
	  	  	  	  

Clinical	  impact:	  
	  

•  $757	  million	  spent	  per	  year	  
to	  treat	  SSI’s	  from	  
mastectomy	  pa4ents	  alone	  [6]	  

	  
•  Drain	  tubes	  also	  used	  in	  

plas4c,	  orthopedic,	  and	  other	  
cardiothoracic	  surgeries	  

Manufacturing	  Costs:	  
	  

•  An	  ini4al	  tooling	  cost	  es4mated	  at	  
$1445.00	  

	  

Product	   Price	  Per	  Unit	  

Biopatch®	   $11.30	  

CidalSeal™	   $1.90	  

0	  

0.5	  

1	  

1.5	  

2	  

1	   2	   3	   4	   5	   6	   7	   8	   9	   10	   11	   13	  

Av
er
ag
e	  
In
hi
bi
;o

n	  
Di
am

et
er
/	  

Fo
am

	  D
ia
m
et
er
	  (m

m
/m

m
)	  

Days	  Into	  Experimenta;on	  

	  CHG	  Impregnated	  Polyurethane	  Foam	  (1.8	  lb/U^3)	  Daily	  Bacterial	  
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Days	  Into	  Experimenta;on	  

Impregnated	  PU	  Foam	  (1.8	  lb/U^3)	  Daily	  Bacterial	  Inhibi;ons	  (n	  =	  8	  
samples)	  

S.	  aureus	   S.	  pyogenes	   S.	  epidermidis	  

o  Tested	  Inhibi4on	  
against	  4	  
bacterial	  species	  

Protec;on	  against	  Pseudomonas	  aeruginosa	  

o  Failure	  ager	  6	  days	  with	  CHG	  foam	  

o  Biopatch	  only	  microcidal	  agent	  is	  CHG	  

o  Full	  14	  days	  protec;on	  with	  Silver	  sulfadiazine	  foam	  

14	  days	  of	  bacterial	  infec;on	  protec;on	  

o  Compe4ng	  products	  only	  last	  7	  days	  

o  Protec4on	  of	  4	  common	  infec4ons	  	  

Improvement	  of	  a]achment/removal	  process	  

o  Only	  2	  sutures	  needed	  for	  a@achment	  

o  Reducing	  dressings/tape	  decreases	  pain	  for	  pa4ent	  

upon	  removal	  
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Figure	  4:	  Bo@om	  view	  of	  CidalSeal	  
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