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September 18, 1991 

Attention: Division of Cardiovascular Devices 
Document Mail Center (HFZ-401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
1390 Piccard Drive 
RockviUe, MD 20850 
RE: 510(k) Notification for the VascuMAP Medical Air 

Please find enclosed two copies of the 510(k) Premarket Notification for the VascuMAP Medical 
Air Plethysmograph Series submitted in accordance with 21 CFR 807, Subpart E. 
Carolina Medical Electronics, Inc., is informing the Center for Devices and Radiological Health 
of its intent to market the VascuMAP Medical Air Plethysmograph Series. The contents of this 
510(k) submission are confidential commercial information. We ask that the maximum 
protection provided by law be given this notification. 
If you require further information, please contact me. 

Plethysmograph Series 
Dear Sirs: 

James S. Campbell, EE, MD 
Director of Clinical Services 
Official FDA Correspondent 

Enclosure 



VASCUMAP MEDICAL AIR PLETHYSMOGRAPH 

RE: 510(k) Premarket N o t i f i c a t i o n 

T h i s 510(k) Premarket N o t i f i c a t i o n has been prepared i n accor­
dance w i t h "21 CFR 807 Sxibpart E-Premarket N o t i f i c a t i o n Pro­
cedures" . 

CLASSIFICATION NAME: 

N o n - i n v a s i v e B l o o d P r e s s u r e Measurement System 
(21 CFR 870.1130) 

O s c i l l o m e t e r ( 2 1 CFR 870.2675) 

Pneumatic Plethysmograph ( 2 1 CFR 870.2780) 

COMMON/UNUSUAL NAME: 

Segmental A i r Plethysmograph 

O s c i l l o m e t r i c N o n - I n v a s i v e B l o o d P r e s s u r e I n s t r u m e n t 

PROPRIETARY NAME: VascuMAP M e d i c a l A i r Plethysmograph 

Models: AP-102 (no c h a r t r e c o r d e r i n c l u d e d ) 

AP-102R ( i n c l u d e s c h a r t r e c o r d e r ) 

AP-102V ( i n c l u d e s c h a r t r e c o r d e r and 
volume c a l i b r a t o r ) 

EST2U3LISHMENT REGISTRATION NUMBER: 1017913 

C. ROGER JONES, PRESIDENT 
C a r o l i n a M e d i c a l E l e c t r o n i c s , I n c . 

JAMES. S. CAMPBELL, EE, MD., DIRECTOR OF CLINICAL SERVICES 
O f f i c i a l FDA Correspondent 



510(k) APPLICATION 

' VascuMAP 
MEDICAL AIR PLETHYSMOGRAPH 

MODELS; AP-102, AP-102R, AP-102V 

CAROLINA MEDICAL ELECTRONICS, INC. 
P.O. BOX 307 

157 INDUSTRIAL DRIVE 
KING, NC 27021 

PRESIDENT: C. ROGER JONES 
OFFICIAL FDA CORRESPONDENT: JAMES S. CAMPBELL, EE, MD. 



STATEMENT OF INTENDED USE 

The VascuMAP M e d i c a l A i r Plethysmograph was d e s i g n e d and 
i n t e n d e d t o be used f o r measurement o f B r a c h i a l B l o o d P r e s s u r e s 
and P u l s e Rates i n a d u l t s , f o r o b t a i n i n g Mean A r t e r i a l P r e s s u r e s 
and P u l s e Rates a t p e r i p h e r a l v a s c u l a r s i t e s i n a d u l t s , and f o r 
o b t a i n i n g volume c a l i b r a t e d a r t e r i a l and venous waveforms a t 
p e r i p h e r a l v a s c u l a r s i t e s i n a d u l t s . The VascioMAP M e d i c a l A i r 
Plethysmograph i s a d i a g n o s t i c i n s t r u m e n t , b u t as w i t h any non­
i n v a s i v e d i a g n o s t i c p r o c e d u r e , t h e r e s u l t s s h o u l d be c o n f i r m e d by 
a p h y s i c i a n . 

PERFORMANCE STANDARDS: 

None E s t a b l i s h e d under S e c t i o n 514 o f F e d e r a l Food, 
Drug, and Cosmetic A c t . 

C a r o l i n a M e d i c a l E l e c t r o n i c s , I n c . , d e s i g n e d t h e 
VascuMAP M e d i c a l A i x Plethysmograph t o comply w i t h t h e 
e l e c t r i c a l , f i r e , and m e c h a n i c a l s a f e t y g u i d e l i n e s i n Under­
w r i t e r s L a b o r a t o r i e s S t a n d a r d f p r S a f e t v . M e d j c a l a M Peptgil 
Equipment, UL544. 

The American N a t i o n a l S t a n d a r d f o E E l e c t y o n i c O E A u t o ­
mated Sphvomomanometers (ANSI/AAMI SPIO), d e v e l o p e d by t h e 
A s s o c i a t i o n f o r t h e Advancement o f M e d i c a l I n s t r u m e n t a t i o n 
was a l s o u t i l i z e d i n o b t a i n i n g t h e p r o p e r l a b e l i n g , s a f e t y , 
and performance r e q u i r e m e n t s f o r t h e VasciiMAP M e d i c a l A i r 
Plethysmograph. 

The S e c t i o n s of t h i s 510(k) N o t i f i c a t i o n a r e as f o l l o w s : 

Attachment A: O p e r a t o r ' s Manual and o t h e r l a b e l i n g 

A t tachment B: S u b s t a n t i a l E q u i v a l e n c e t o P r e d i c a t e Devices 

A t t a c h m e n t C: C l i n i c a l Data 

A t t a c h m e n t D: S o f t w a r e Assurance 

A t t a c h m e n t E: References 



SUMMARY OP DEVICE SAFETY, EFFECTIVENESS, AND ADVERSE EFFECTS: 
Pursuant t o S e c t i o n 5 1 3 i ( 3 ) (A) AND ( B ) : 

1) SAFETY 
The VasciiMAP M e d i c a l A i r Plethysmograph S e r i e s has been 

developed i n accordance w i t h and meets t h e c r i t e r i a as s t a t e d i n 
U n d e r w r i t e r s L a b o r a t o r y S t a n d a r d UL544 f o r M e d i c a l and D e n t a l 
Equipment f o r d i r e c t p a t i e n t use. The o n l y i t e m c o n t a c t i n g t h e 
p a t i e n t i s a s t a n d a r d pneumatic b l o o d p r e s s u r e c u f f . 

The VascviMAP Device i s an i n s t r u m e n t t h a t may be s e t t o 
a c q u i r e b l o o d p r e s s u r e s and waveforms i n a u t o m a t i c a l l y t i m e d 
r e p e a t i n g modes w i t h o u t o p e r a t o r i n t e r v e n t i o n , so a d d i t i o n a l 
s a f e t y f e a t u r e s were deemed necessary and were i n c o r p o r a t e d i n t o 
t h e d e s i g n f r o m i t s i n c e p t i o n . See t h e SPECIFICATIONS S e c t i o n o f 
t h e VascuMAP O p e r a t o r ' s Manual f o r more i n f o r m a t i o n . 

C a r o l i n a M e d i c a l E l e c t r o n i c s , I n c . w i l l p r o v i d e VascuMAP 
s a f e t y i n f o r m a t i o n a v a i l a b l e t o any i n t e r e s t e d p a r t y o r i n d i v i d u ­
a l . 

2) EFFECTIVENESS 

The VascuMAP M e d i c a l A i r Plethysmograph S e r i e s o f i n s t r u ­
ments has undergone t h o r o u g h t e s t i n g f o r e f f e c t i v e n e s s and accu­
r a c y i n measuring waveform volumes and s y s t o l i c , mean, and d i a ­
s t o l i c b l o o d p r e s s u r e s and p u l s e r a t e s i n c l i n i c a l p a t i e n t s . The 
VascuMAP has been found t o be a c c u r a t e and e f f e c t i v e as shown i n 
t h e c l i n i c a l s t u d y r e p o r t s accompanying t h i s a p p l i c a t i o n (see 
a t t a c h m e n t C) . C a r o l i n a M e d i c a l E l e c t r o n i c s , I n c . w i l l make 
c o p i e s o f t h e s e s t u d i e s a v a i l a b l e t o any i n t e r e s t e d p a r t y o r 
i n d i v i d u a l . 

3) ADVERSE HEALTH EFFECTS 

To d a t e , no adverse e f f e c t s on h e a l t h a r e docvimented f r o m 
use o f t h e VascuMAP. However, as s t a t e d i n t h e WARNINGS S e c t i o n 
o f t h e VascuMAP O p e r a t o r ' s Manual, i m p r o p e r use o f t h e d e v i c e i s 
p o t e n t i a l l y c a p a b l e o f c a u s i n g damage t o body t i s s u e s . P o s s i b l e 
i m p r o p e r use i n c l u d e s l e a v i n g a c u f f i n f l a t e d above a r t e r i a l 
s y s t o l i c p r e s s u r e on a p a t i e n t f o r a l o n g p e r i o d ( o v e r 30 
m i n u t e s ) , t h u s c a u s i n g t i s s u e i s c h e m i a . The VascuMAP i s p r o ­
grammed t o keep c u f f s i n f l a t e d f o r no more t h a n 180 seconds (3 
mi n u t e s ) f o r a l l a u t o m a t i c t e s t modes. However, p r o l o n g e d 
i n f l a t i o n I S p o s s i b l e i n n o n - a u t o m a t i c MANUAL Mode. I t i s recom­
mended t h a t VascxaMAP o p e r a t i o n be ob s e r v e d f o r p r o p e r f u n c t i o n i n g 
b e f o r e l e a v i n g t h e i n s t u m e n t on an u n a t t e n d e d p a t i e n t . 



ATTACHMENT B 

SUBSTANTIAL EQUIVALENCE 

to 

PREDICATE DEVICES 



SUBSTANTIAL EQUIVALENCE/PREDICATE DEVICE 

The VascuMAP M e d i c a l A i r Plethysmograph i s s u b s t a n t i a l l y 
e c [ u i v a l e n t t o t h e Pulse Volume Recorder Models I , I I , I I I , and 
IV and the MVL Modulad) System, a l l m a n u f a c t u r e d and marketed by 
L i f e S c i e n c e s , I n c . , f o r o b t a i n i n g V o l u m e - C a l i b r a t e d Venous and 
A r t e r i a l waveform t r a c i n g s . The P u l s e Volxime Recorder (PVR) 
s e r i e s was m a n u f a c t u r e d and i n i t i a l l y marketed i n 1975. The MVL 
Modulab System was marketed i n 1988. The VascuMAP's Blood 
P r e s s u r e and Pulse Rate measurement method i s s x i b s t a n t i a l l y 
e q u i v a l e n t t o t h e Dinamap V i t a l Signs Monitor, Model 1846P manu­
f a c t u r e d and marketed i n 1983 by C r i t i k o n , I n c . , and i s a l s o sub­
s t a n t i a l l y e q u i v a l e n t t o t h e s t a n d a r d K o r o t k o f f A u s c u l t a t o r y 
method o f measuring b l o o d p r e s s u r e m a n u a l l y and t h e s t a n d a r d 
c l i n i c a l method o f 15-second p u l s e p a l p a t i o n f o r d e t e r m i n a t i o n o f 
Pu l s e Rate. 

MEDICAL DEVICE DIFFERENCES 

The VascuMAP uses a Displaced-Volxime Technique f o r p e r f o r m ­
i n g Volume C a l i b r a t i o n whereas t h e PVR and MVL Systems use a 
Fixed-Volume Technique ( p l e a s e see t h e Volume C a l i b r a t i o n S e c t i o n 
i n t h e VascuMAP O p e r a t o r ' s Manual and t h e s t u d y e n t i t l e d "Volume-
C a l i b r a t e d A i r Plethysmography, a Comparison o f Two Methods" i n 
a t t a c h m e n t C f o r more i n f o r m a t i o n ) . W i t h t h e VascuMAP system, a 
t e s t can be done a t any p r a c t i c a l c u f f volume and c u f f p r e s s u r e . 
W i t h t h e PVR and MVL Systems, t h e c u f f volume must be w i t h i n a 
narrow range a t a s p e c i f i c p r e s s u r e . The PVR System has a 
r e l a t i v e volume s c a l e , and t h e o u t p u t i s i n " m i l l i m e t e r s o f c h a r t 
h e i g h t " . The VascuMAP u n i t has an a b s o l u t e volume s c a l e w h i c h i s 
i n i n t e r n a t i o n a l l y a c c e p t e d u n i t s o f cc's ( c u b i c c e n t i m e t e r s o f 
c u f f d i s p l a c e m e n t ) . The Displaced-Volxime Technique f o r volume 
c a l i b r a t i o n i s an a c c e p t e d and w e l l - s t u d i e d method w h i c h has been 
used i n o t h e r m e d i c a l d e v i c e s as shown i n t h e a t t a c h e d Papers 
e n t i t l e d "The Segmental Plethysmograph, A D e s c r i p t i o n o f t h e 
I n s t r u m e n t " by T r a v i s Winsor, M.D. and " A i r Plethysmography i n 
Venous Disease: t h e Ph l e b orheograph" by John J . C r a n l e y (see 
a t t a c h m e n t B) . For i n f o r m a t i o n on t h e Fixed-Volume Method o f 
V o l u m e - C a l i b r a t e d Segmental Plethysmography, see t h e i n f o r m a t i o n 
on t h e PVR System and t h e s t u d y " Mechanics o f A i r Plethysmogra­
phy i n A r t e r i a l Disease: t h e Pulse Volume Recorder" ( b o t h i n 
a t t a c h m e n t B ) . A l s o see t h e C l i n i c a l Data S e c t i o n ( a t t a c h m e n t C) 
and t h e l i s t o f r e f e r e n c e s ( a t t a c h m e n t E) f o r f u r t h e r i n f o r m a ­
t i o n . 

C o n t i n u e d Next Page: 



For B l o o d P r e s s u r e measurement, t h e VascuMAP System uses t h e 
s t a n d a r d o s c i l l o m e t r i c method d e s c r i b e d by Geddes, E t . A l . (see 
a t t a c h m e n t E f o r r e f e r e n c e s ) , as does t h e Dinamap Instrument. The 
s t a n d a r d A u s c u l t a t o r y Technique of Korotkoff i s g e n e r a l l y p e r ­
formed m a n u a l l y i n t h e c l i n i c a l s e t t i n g . 

For P u l s e Rate D e t e r m i n a t i o n , t h e VascviMAP Instruments use 
t h e i n v e r s e o f t h e average p u l s e p e r i o d s d u r i n g a t e s t t o compute 
t h e p u l s e r a t e as does t h e Dinauaap Instrviment. C l i n i c a l p u l s e 
r a t e s g e n e r a l l y a r e d e t e r m i n e d m a n u a l l y by t a k i n g t h e nvimber o f 
p u l s e s p a l p a t e d o v e r a t i m e d p e r i o d ( u s u a l l y 1/10, 1/6, o r 1/4 o f 
a m i n u t e ) and m u l t i p l y i n g t h i s p u l s e q u a n t i t y by t h e i n v e r s e o f 
t h i s t i m e p e r i o d t o o b t a i n t h e p u l s e r ^ t e _ i n Beats p e r M i n u t e . 



ATTACHMENT D 

VascuMAP SOFTWl^ ASSURANCE 



VascuMAP 
SOFTWARE ASSURANCE 

The VascuMAP i s c o n t r o l l e d by s p e c i a l s o f t w a r e a l g o r i t h m s . 
The program i s c o n t a i n e d i n a r e a d - o n l y memory c h i p i n s i d e t h e 
u n i t and i s i n a c c e s s i b l e t o t h e o p e r a t o r . The o p e r a t o r c annot 
m o d i f y t h e s o f t w a r e . 

The s o f t w a r e does n o t make d i a g n o s t i c d e c i s i o n s . The c l i n i ­
c i a n must e x e r c i s e good judgment i n i n t e r p r e t i n g t h e i n f o r m a t i o n 
and s h o u l d have g e n e r a l t r a i n i n g i n use o f t h e equipment t o h e l p 
him/her r e c o g n i z e i n c o r r e c t o r i n a c c u r a t e d e v i c e p e r f o r m a n c e . I n 
most cases t h e i n s t r u m e n t w i l l g i v e an e r r o r o r w a r n i n g message 
i f s u b j e c t movement, c a r d i a c a r r h y t h m i a , o r o t h e r f a c t o r s c o n f u s e 
t h e b l o o d p r e s s u r e , p u l s e r a t e , o r v o l u m e t r i c d e t e r m i n a t i o n a l g o ­
r i t h m s . There i s v i r t u a l l y -no chance t h a t s o f t w a r e e r r o r s would 
l e a d t o l i f e t h r e a t e n i n g a c t i o n s by t h e c l i n i c i a n . 

The VascuMAP s o f t w a r e program was w r i t t e n i n t h e "C" l a n ­
guage. Communication between t h e VascuMAP's m i c r o p r o c e s s o r and 
t h e u s e r i s by h i g h l e v e l command. E x t e n s i v e use i s made o f 
i n t e r r u p t s t o keep up w i t h r e a l - t i m e e v e n t s . 

The m i c r o p r o c e s s o r o p e r a t e s on r e a l - t i m e i n p u t s and o u t p u t s . 
I n p u t s and o u t p u t s a r e hardware d e v i c e s c o n s i s t i n g o f t h e A/D 
c o n v e r t e r ( f o r p r e s s u r e measurement), t h e keypad, LED D i s p l a y , 
S t r i p C h a r t Recorder, and pneumatic c o n t r o l c i r c u i t s (pump and 
v a l v e s ) . I f t h e m i c r o p r o c e s s o r o r t h e program a r e d e f e c t i v e , 
"watchdog" t i m e r s a r e used t o i n s u r e t h a t t h e p a t i e n t c u f f w i l l 
d e f l a t e r a p i d l y . 

S o f t w a r e development t o o l s f r o m p r o m i n e n t v e n d o r s were used 
f o r e d i t i n g , a s s e m b l i n g , l i n k i n g , l o c a t i n g , e m u l a t i n g , and debug­
g i n g t h e program. 

The s o f t w a r e development i n c l u d e d t h e f o l l o w i n g m a j o r e l e ­
ments : 

1. S o f t w a r e O p e r a t i o n a l S p e c i f i c a t i o n (a copy o f w h i c h i s 
a t t a c h e d t o t h i s document). 

2. S o f t w a r e Design and Development 

3. S o f t w a r e V e r i f i c a t i o n T e s t P l a n 

4. S o f t w a r e V e r i f i c a t i o n and V a l i d a t i o n R e p o r t 

5. C l i n i c a l T e s t i n g f o r Device Performance 



SOFTWARE REQUIREMENTS SPECIFICATION 

A comprehensive S o f t w a r e Requirements S p e c i f i c a t i o n was 
g e n e r a t e d and c o p i e s g i v e n t o t h e S o f t w a r e E n g i n e e r i n charge o f 
t h e s o f t w a r e f o r t h e p r o j e c t and t o t h e D i r e c t o r o f t h e E n g i n e e r ­
i n g Department. T h i s document l i s t s t h e f u n c t i o n s t h a t t h e s o f t ­
ware must do. I t a l s o c o n t a i n s d e t a i l e d hardware i n t e r f a c e 
i n f o r m a t i o n g e n e r a t e d by t h e hardware e n g i n e e r s w h i c h s p e c i f y t h e 
c o n t r o l f u n c t i o n d e f i n i t i o n s , addresses and t i m i n g r e q u i r e m e n t s . 
T h i s r e q u i r e m e n t s s p e c i f i c a t i o n was upd a t e d as changes were made 
d u r i n g t h e development and t e s t i n g p r o c e s s . T h i s document w i l l 
be c o n t r o l l e d as i t w i l l be used t o s u p p o r t t h e e x i s t i n g d e v i c e 
and a l s o t o s u p p o r t p l a n n e d e v o l u t i o n o f t h e p r o d u c t i n t h e 
f u t u r e . 

The code was w r i t t e n by an e x p e r i e n c e d , q u a l i f i e d , c o l l e g e 
t r a i n e d computer s o f t w a r e e n g i n e e r . The code was r e v i e w e d by t h e 
P r o j e c t E n g i n e e r and t h e D i r e c t o r o f E n g i n e e r i n g who were v e r y 
knowledgeable about t h e s p e c i f i c hardware and s o f t w a r e i n v o l v e d . 

The s o f t w a r e w a s - t e s t e d by t h e P r o j e c t E n g i n e e r t o see t h a t 
t h e functions':"wer«-performing as i n t e n d e d . A f t e r t h e s o f t w a r e 
was f u n c t i o n i n g as s p e c i f i e d , t h e D i r e c t o r o f E n g i n e e r i n g , t h e 
company's a p p l i c a t i o n s t r a i n i n g s t a f f , and o u t s i d e v a s c u l a r 
t e c h n o l o g i s t s were asked t o use t h e system t o make s u r e t h a t 
t h e r e was s u b s t a n t i a l e v i d e n c e and o p i n i o n t h a t t h e system was 
f u n c t i o n i n g p r o p e r l y d u r i n g a c t u a l c l i n i c a l o p e r a t i o n o f t h e 
VascuMAP. 

CERTIFICATION 

The VascuMAP s o f t w a r e was developed f o l l o w i n g good q u a l i t y 
assurance p r o c e d u r e s . I t has been t e s t e d b o t h under l a b o r a t o r y 
c o n d i t i o n s and i n t h e h o s p i t a l s e t t i n g . Bench t e s t and c l i n i c a l 
t e s t r e s u l t s show t h a t t h e VascuMAP s o f t w a r e i s f u n c t i o n i n g p r o p ­
e r l y and meets t h e d e s i g n c r i t e r i a . The s o f t w a r e w i l l be under 
change c o n t r o l so t h a t f u t u r e changes w i l l be d e s i g n e d , t e s t e d , 
and r e v i e w e d t o ass u r e t h e i n t e g r i t y o f t h e f u l l s o f t w a r e pack­
age. Please see t h e SOFTWARE OPERATIONAL SPECIFICATIONS DOCUMENT 
a t t a c h e d t o t h i s r e p o r t ; 



VascxaMAP 
Models AP-102, AP-102R, and AP-102V 
SOFTWARE OPERATIONAL SPECIFICATIONS 

11 June 1991 

Power-up Reset: 
E x e r c i s e s a l l l i g h t s and a n n u n c i a t o r 
Determines presence o f C h a r t Recorder 
Determines presence o f Volxime C a l i b r a t o r 
C a l i b r a t e s A t o D C o n v e r t e r 
Checks '^memory b a t t e r y * , 
-ChecksiRDM v e r s i o n a g a i n s t v e r s i o n i s t o r e d I n memory : 
Enters''uaper a t i o n mode i n : e f f e c t i a t f c powers-down.:; : 

I d e n t i f i c a t i o n Nxamber E n t r y : j e ^ : ' , ! : 03 
S t o r e s up t o 20 d i g i t s i n n o n - v o l a t i l e memory .: .: 
Nximbers and dashes may be e n t e r e d . .- j r 
Nximber changeable v i a embedded keypad on f r o n t p a n e l 
ID number r e t a i n e d i n memory during.power-down 
ID number p r i n t e d on a l l t r a c i n g f o o t e r b l o c k s . Br . ,'-.? 

: . ;:-B '-'o -.oz z':z : ; B S : . t . I 7, .3 -•j-Z-'-''--^' 
C l o c k F u n c t i o n s : : BtB\lz'j.f:r: •; ' AJOOE. e lo-L-z-cbsivoozi 

On-board q u a r t z t i m e c l o c k w i t h 10 y e a r l i t h i u m b a t t e r y 
LED c l o c k d i s p l a y - i n 24 hoxir f o r m a t w s-'izzzoz oo': 
Time p r i n t e d ' o r i > r a l l f o o t e r . ' b l o c k s e i n sAM/PIfe -forraart ': s-i: 

- Cl o c k s e t t a b l e - v i a f r o n t p a n e l keypad'; - .£ 
- • e~c....7'- : 7-:, £ £•: nx'r 

A n n u n c i a t o r Tone: E > . £ >. - ; 1 - ; ; - .-
0.1 second 500 Hz f i x e d volxime t o n e - - r ; 
Tone s w i t c h a b l e o n - o f f v i a f r o n - t p a n e l keypad- on; : 
TONE key f l a s h e s t o s i g n a l t o n e when a n n u n c i a t o r o f f : ; 

I n t e r v a l (INT) F u n c t i o n i n g : r 
BP, VASC, and MAN Modes a u t o m a t i c a l l y r e p e a t a t 

I n t e r v a l s e t t i n g i n m i n u t e s 
T e s t s r e p e a t a b l e a t 2 t o 60 m i n u t e i n t e r v a l s 
Repeat f u n c t i o n may be t u r n e d o f f n.: 
INT B u t t o n f l a s h e s slowly'when a c t i v a t e d j . 

Parameter Warning L i m i t s : . .-' - .-cn 
F u n c t i o n a l d u r i n g I n t e r v a l : ( I N T ) t e s t i n g 
S y s t o l i c , D i a s t o l i c , Mean -Pressure, and P u l s e Ratef 

w a r n i n g s a v a i l a b l e i n BP Mode-
Mean A r t e r i a l P r e s s u r e (MAP) and Pu l s e Rate w a r n i n g s 

a v a i l a b l e i n VASC Mode 
High and low l i m i t s a d j u s t a b l e i n d e p e n d e n t l y f o r each 

parameter i n each mode 
Warning l i m i t s e t t i n g s r e t a i n e d i n memory d u r i n g power-

down 
LEDs i n d i c a t e o u t - o f - r a n g e v a l u e s w i t h an "H" o r "L" 
P r i n t e r documents o u t - o f - r a n g e v a l u e s as "H" o r "L" 
A n n u n c i a t o r sounds i f any v a l u e o u t s i d e o f s e t range 

1 



, • * ' • ' • . F 
VascuMAP S o f t w a r e S p e c i f i c a t i o n s , c o n t i n u e d : 

Maximum P r e s s u r e (MAXP) S e t t i n g : \ 
I n d i v i d u a l l y a d j u s t a b l e f o r each o f f o u r o p e r a t i n g 

modes: BP, VASC, MAN, and VEN 
Sets maximum a u t o m a t i c c u f f i n f l a t i o n p r e s s u r e i n BP, 

VASC, and r e p e a t i n g MAN Modes 
L i m i t s maximum p r e s s u r e o b t a i n a b l e v i a o p e r a t o r command 

i n MAN and VEN Modes 
S e l f - a d j u s t i n g i f t o o low o r t o o . h i g h i n BP and VASC 
S e t t i n g s r e t a i n e d i n memory d u r i n g . jiowe^-down 

Blood P r e s s u r e (BP) Mode: V-,^ " \ 
; I n f l a t e s cuff-to^MAXP^BP p r e s s u r e v a l u e ' 

O b t a i n s p u l s e sa^i p l e s . l a t p r e s s u r e s d e c r e a s i n g i n lOmmHg 
steps;... /: ..- • 

D e f l a t e s c u f f when d i a s t o l i c p r e s s u r e reached 
LEDs d i s p l a y S y s t o l i c / D i a s t o l i c p r e s s u r e s and Mean 

A r t e r i a l P r e s s u r e / P u l s e Rate a l t e r n a t e l y 
LEDs f l a s h i f r e s u l t s may be i n a c c u r a t e 
P r i n t e r o u t p u t c o n t a i n s - -

ID Number . 
:. i;3!=?-:o .7.-r::i,'?a"t© ;3hri Time * .,. . 

S y s t o l i c / D i a s t o r i c B lood .Pressure 
; . .: .-iPvU-se^J^te p e r m i n u t e . 

Mean A r t e r i a l P r e s s u r e (MAP) 
;Pe r c e n t Average and Maximum p u l s e h e i g h t v a r i a t i o n 

' f r o m -a smooth o s c i l l o m e t r i c c u r v e 
E r r o r w a r n i n g messages ( i f . a n y ) 

P r i n t e r o u t p u t - i s i n condensed fojna i f m u l t i p l e t e s t s 
a r e r u n v r i t h o u t c h a n g i n g ID. nuriber 

V a s c u l a r . (VASC) jMode: . . 
- I n f l a t e s c u f f t o .MAXP-VASC p r e s s u r e , v a l u e 

O b t a i n s p u l s e samples..at p r e s s u r e s d e c r e a s i n g i n 5 mmHg 
s t e p s 

A f t e r d e t e r m i n i n g MAP, c u f f r e - i n f l a t e s t o MAP p r e s s u r e 
and o b t a i n s -waveform sample ( V o l x a m e - c a l i b r a t e d 
a u t o m a t i c a l l y i f Model AP-102V) 

S y s t o l i c p r e s s u r e v a l u e r e c o r d a b l e on o p e r a t o r command 
LEDs d i s p l a y Mean A r t e r i a l P r e s s u r e and Pu l s e Rate 
LEDs f l a s h i f r e s u l t s may be i n a c c u r a t e 
P r i n t e r o u t p u t c o n t a i n s - -

Waveform t r a c i n g and p r e s s u r e s c a l e a t MAP p o i n t 
( a l s o volume scale, i f AP-1D2V) 

ID Number, . ' . . 
. Date: and Time.' .. , r . , 
Mean A r t e r i a l ^ jPEessupe . ( o s c i - l l p m e t r i c ) 
Pulse; Rete^. per.*nin^^^^ 
S y s t o l i c p r e s s u r e ' v i a . o p e r a t o r i n p u t 
P e r c e n t Average^and Maximum"pulse h e i g h t v a r i a t i o n 

, firom. a -smpoth. o s c i l l o m e t r i c c u r v e 
E r r o r w a r n i n g messages ("if any) 



VascuMAP S o f t w a r e S p e c i f i c a t i o n s , c o n t i n u e d : 

Manual (MAN) Mode: 
LEDs d i s p l a y a c t u a l c u f f p r e s s u r e and t a r g e t p r e s s u r e 

s i m u l t a n e o u s l y 
T a r g e t p r e s s u r e i s o p e r a t o r - a d j u s t a b l e up t o MAXP-MAN 

v a l u e 
T r a c i n g Gain i s m a n u a l l y a d j u s t a b l e 
T r a c i n g Speed i s m a n u a l l y a d j u s t a b l e 
REG b u t t o n t u r n s r e c o r d e r on and o f f 
STOP b u t t o n t u r n s r e c o r d e r o f f and d e f l a t e s c u f f 
TONE E d t t d n ' f t r i g g e r s volume c a l i b r a t i o n i n AP-102V 
T r a c i n g a u t o m a t i c a l l y r e - c e n t e r s i f i t goes o f f s c a l e 
P r i n t e r o u t p u t c o n t a i n s : _ ' ^loh-^sr : r-.z. 

r | a l - ^ t i m e t t a c i n g - o ' f bd^^^^ w i t h 
3 one second timing-Warlcs-and 'pressure s c a l e 

(and volume s c a l e i f AP-102V) -
' ' T b Number • '' \'-''-\2:'_:" ^ ', ' 

'bate and Time • 7 - ' ; ' ' - 7 / ' 
T r a c i n g Gain^and Speed i - ^--
Space^fbr o p e i t a t o r ' s n o t e s _ • ' ' , 7 

Venous (VEN) Mode: -'̂  
LEDs d i s p l a y a p t u a l , c u f f . pressurie^-aiRl'-garget p r e s s u r e 

s i m u l t a n e o u s l y • - i c ::x. TSY'C 
T a r g e t p r e s s u r e i s b"peratdr^-adjxti^aS:a-e-''up t o MAXP-VEN 

v a l u e ^ ''•••;7: • nxA>' 
I n i t i a l T r a c i n g , G a i n i s m a n u a l l y A d j u s t a b l e 
I n i t i a l T r a c i n g Speed i s m a n u a l l y " " a d j u s t a b l e 
Gain and Spded a r e f i x e d ' W h i l e r e c o r d e r r u n n i n g 
T r a c i n g does NOT r e - c e r i t e r i f o f f " s c a l e - " • 
INT B u t t o n a d j u s t s Zero Baselinfe above'bottom o f t r a c e 

g r i d (measured i n mm.) 
REG B u t t o n ^ s t a r t s r e c o r d e r and - r e s e t s - elapsed- time-
REG B U t t b n ^ s t o p s r e c o r d e r a n d ' p r i n t s p r e s s u r e s c a l e 
STOP B u t t o n ^ stdpfe r e c o r d e r , " d e f l a t e s c u f f , " and g i v e s 

c omplete f o o t e r ' 
TONE b u t t o n t r i g g e r s Volume G a l i b r a t o r (AP-102V) 
DOWN ARROW B u t t p n changes r e c o r d e r spfeed t o 25 mm/sec 

and p t i n t ' s 'elapsed t i m e ^since l a s t REG command 
( a l s o t r i g g e r s - v o l u m e c a l i b r a t i o n i n AP-102V) 

Gomplete f o o t e r contains':;' ' " 
I d e n t i f i c a t i o n number-''" • 
Time and d a t e . . .̂ "f 
T r a c i n g Gain " '-̂  " o . v x 
I n i t i a l Ghart Speed"-' • - . 
Zero B a s e l i n e l e v e l ( i n mm;); --' 
Segmental . Venous Gapacitance; TiSVC j * 
SpaOe"for Maximum Venous''Ou^^ mm/lsec * 
Space, f o r O c c l u s i o n ^ Pre'ssurfe i i i f mmHg * 
Space''for op e r a t o r * ' s ' n o t e s ''̂-' Space''for o p e r a t o r ' 

*=pfinted only- i f ' ' DOWN" ARROW command g i v e n 

***** 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

MOV 7 1991 Food and Drug Administration 
1390 Piccard Drive 
Rockville MD 20850 

Re: 
James S. Campbell, EE, M.D. 
Director of C l i n i c a l Services 
Carolina Medical E l e c t r o n i c s , 
P. 0. Box 307 

King, North Carolina 27021 

Dear Dr. Campbell: 

Inc. 

K914200 
VasctiMAP Medical Air 

Plethysmograph 
Dated: September 18, 19 
Received: September 19, 
Regulatory Class: I I 

We have reviewed your Section 510(k) n o t i f i c a t i o n of intent to market t:he^7^^ci7-̂ ^ 
device referenced above and we have determined the device i s s u b s t a n t i a l l y 
equivalent to devices marketed i n i n t e r s t a t e commerce prior to May 28;T976 . 

~the~e'nactment date of the Medical Device Amendments. You may, therefore, 
market the device, subject to the general controls provisions of the Federal 
Food, Drug, and Cosmetic Act ( a c t ) . The general controls provisions of the 
act include requirements for r e g i s t r a t i o n , l i s t i n g of devices, good 
manufacturing p r a c t i c e s , and labeling, and prohibitions against misbranding 
and adulteration. 

I f your device i s c l a s s i f i e d (see above) into e i t h e r c l a s s I I (Special 
Controls) or c l a s s I I I (Premarket Approval) i t may be subject to such 
additional controls. E x i s t i n g major regulations affecting your device can be 
found i n the Code of Federal Regulations, T i t l e 21, Parts 800 to 895. I n 
addition", the Food and Drug Administration (FDA) may publish further 
announcements concerning your device i n the Federal Register. Please note: 
t h i s response to your premarket n o t i f i c a t i o n submission does not a f f e c t any 
obligation you might have under the Radiation Control for Health and Safety 
Act of 1968, or other Federal laws or regulations. 

This l e t t e r immediately w i l l _ a l l o w you to begin marketing your device as 
described. An FDA finding of substantial equivalence of your device to a 
l e g a l l y marketed predicate device r e s u l t s i n a c l a s s i f i c a t i o n for your device 
and permits your device to proceed to the market, but i t does not mean that 
FDA approves your device. Therefore, you may not promote or i n any way 
represent your device or i t s labeling as being approved by FDA. I f you desire 
s p e c i f i c advice on the l a b e l i n g for your device, please contact the Division 
of Compliance Operations, Regulatory Guidance Branch (HFZ-323) at (301) 
427-1116. Other general information on your r e s p o n s i b i l i t i e s under the act, 
may be obtained from the D i v i s i o n of Small Manufacturers Assistance at t h e i r 
t o l l free number (800) 638-2041 or at (301) 443-6597. 

Sincerely yours. 

A b h i j i t Acharya, Ph.D. 
Director 
Division of Cardiovascular, Respiratory, 

and Neurological Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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