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By ~ t n z  min!Rture selenlum-cadmlum photorcs[stors and baseless microtubes with a. tungsten f i l a -  
ment, a photoelcctrlc de!coLor of sma!! s[zc and weight bus beei~ made, sultable for recording the puls~ 
volume in niedlum:-caliber arteries el dogs for several me#ix,. 

blest methods used rot the cstimatlon uf vase![at tone (resistography, oncometry, etc.) are saRable 
only for acute experiments, and for t~Rt reason the sta~c of the eoror~ary vasomotor function In chro=~Ir ex.* 
t~r tmeats  is usually judged indirectly [1]. Although a number of inv~stlga~tons [5, 6, 9] h~ve s~ovr @~t |t 
Is possible, in principle, to use photoelectric cells to recoil ar~erlal pulse volumes, until rccendy thl;~ " 
me,hod has also been Hmited to acute ex~ertmc#.s. W~th the appearance of mlnlah:re h~nly sen~Ith~ Ear-. 
tactically sealed semiconductor photo~'eslsLors, t~e~a c~Id bc used for !mplantatlon Into the anlm~1 b~ly 
['/, 8], 

In this pzper we describe an impl,'mtablc photoel~c~riC devlce.suiL~Mc for record{~ th~ pulse volume 
in ~o coror~try a r t e ry  of dogs. I~  main elements are:  a photoelectric d~ec~or~ a Whoa~s~one brld~o~ 

@ �9 

power source, an amplifier, ~nd a recordln~ Instrument. The photoelee~r'c dotec~or conslsts o~ ~ yho~o- 
r~s~slor ~nd tu~A~ m~m~ed r in ~n or&~nlc g t ~  wMt. The. s e n s ~ l ~  eIemen~ o~ ~o  [nstm~ncn~ is n 
selenium-,.,~xdmium p~oto~sls~or, o~ Sovlo~ manu:hc~urc, wi~ brand number SFZ-i |2]~ I~ Is sm~ll ~n ~Iza 
(0.S xl.5 ram), its pho~osens!tive l~ye~ is hormeti~1]y sealed, and it possesses very hlzh sens~Ity {~ 
A/Im) .  In Rdditlo~, selentum-cRdmlum pho%oreststors posse~a optlmal spectral ehamc~e~[stcs fez" 
plethysm0g~phy (Fi~. I). Their senMdvi~y, ma,,dmum (%0 m~) coincides wRh absorp~!on ~pech~ o~ 
blood, so that vezy slight chants of bl~od vol~me r be dc~cc~od, At ~ho s:~me L~me, an [nere~o o~" de*~ 
crease Is the blood o• sat~rado~ has pt~etlcally no effee~ on the traaslu~n~ of the erda, fog In the 
near ~n~rared re,ion (~rom 750-~00 r~) ~he d~ore~ [n Hf~ht absorpHon of o• and redu~d hems-. 
globin Is n~li~ble [3]. T}~ SFZ-I pho.~oreaistors nee do.~l~n~d for low worMng voIh~gca (2-I~ V}~ aa~ 
this iS very tmpor%an~ from ~he ah~ndpo!n~ e~ safety sr~d e ~ ' e t d e n g e  o~ =~0% 

Pho~ores~sto~ possess do~n~.~= !ne~l~ and ~a ~ ~*~ " r~asmp 5etwce~t |umlnc~as f~ux ~e~d p~o~oOleeZ~ 
c~rrent is no~ linear. Lelus eonslder ~o ~vh~l ex~e~ tL~e dls~d,ran~x~, affer plo~hy.~rnographlr ~nv~s~- 
~t~Ions. Acoordin~ to many ~+u~ho~ ~3, 4], ~/%e In%flaMe ~roqu+o~oE o~ d~o pla{hysmogmph mus~ no~ ox~ed 
75-!~0 Hz. The ~requcr~y oharze~erls~io eu~ze of se~on~.um-~.Idm~m pno~or~sls~ors' �9 (dine con~n~ I0 w~ 

The chara~,,~., ~ sec) t ! lus t t~ed in Fi~, 1 ,~n yield ,% prac~Ieally mMts~oa~ ~ ~ *,'~ ~' 
of the lux--zm~mro rcl~Aio~Mp ~ no leS~ ]m~'~%n~ re: ,~, ~ *:~',-~ a~2si~ of ~o 

or assOc!~ted wtd~ pu~o i'~o~,~r h'~ the, volu:me of k ~ d  in ~he vests]  m , ~  ~o~ oxeecd 32 ix ~f ~k~ ~a-bo 
vessel con~i~le~e|y e.,n~%~d e[ Liood~he {n~en~i~y of IHum~vedoa Of the ~ho~oreslsh)~ 

50 !x~ znd %~d% max~m~l f~iI~n~ of ~h~ vessel wi~h 5~e,.cd~ I~ t~ IS IX, %'h~s w~ho~ ~hO %'osso[ ~t is ~G~X). 

IS p~.o{ic~U.y no~ ob~er~-ed, for a hm~d' ~ seg~.~n~ of ~ ..... ~.,~e" o~n ~h;~ay~ 50 al-d>roX!nm~d by ~ s~FalZh~ ~n~. 

Ba~ote~s m~ero{uhes wi~h a ~:g~t~n fi1~m~n% % ~ e  u,~e,d ~s source of l ~ ,  The sm~tl ~r  ~f ~ 
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Fig. I. Sl~ctal and f r equencycha rac te r i s t l c~  of lhe ty~ S F Z - I  
~elenlum-~admium PhOtoreslstor .  I) Spectra l  c h a r a c t e r ~ t l o  
CUrVe; II) frequency ch.tract~rtStir  curve. Ordl~ate, pho~oelec~r~, 
cu r ren t  (in percent) ;  abscis~a,  wavelength (In ~; I), f requency  
(In k H z ,  iD .  
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Fig. 2. The~rc~Ical circuit of  Fho~odec~rlc dcvlca ,~ 
and structural dlaKr of ph~c~c~r~c dctcr f ~  

2) b~Ib; 3) si!d~ for c~o~:Ing ~p ~tai ~ In3~ ; th~  v~.~:~A; 

t ~ 4 t u r ~ - o f  th~ bulb can t~  r~i~c~d (n~ o x c ~ d t ~ g  4.5 ~} ~ d  ~ho ~ ; v i r  l i ~  ~ ~ ~a:~:~ i ~ c r ~  
co~tderaSly. 

A ~t ruc t ,  r~l dL~g,-~m and ~Se d.i~r~c:~Ic~a of ~hc C~.~t~actar ar~ ak~w~ In Fl.t~, 2. Th~ ~a3~ of ~!~a d~.l .... 
I~r la ~ad~ of organic gla~. Th~ ........... a '  a r  ..... 
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Flg. 3. Cb.~n~cs irt ECG and pulse voi'~mc of coronary &r~ers 
afmr  injection of 0,5 unit~ =4~t~rln (I) and 10 mg p~pavo~n~ 
(II). a) Before iMection; b)30 see; c) 1 mtn; d) 3 mh~; 0) 
rain; 0 10 rain a f a r  injection; above. EGG; bolow, p~iao 
wlurn~ o~ a~.~xT. 

rector and conditions of the oper~Ion on. ~b~ hca~'t are tnd ts t tn~shablc  tu princ~ple from thoss de~crlbcd 
ear l ier  for lnvestI~ttons using ,~ thcrmoetoctrtc method |1]. Th~ detector ~ f~xcd oa the vess~l (~s a ru~a 

o f  ~e  c t r c ~ f l e x  branch of the lef~ eorov~ry artery) by mean~ e~ a Pl~Xglas ~Hde cev~rtng tbc gap t~ 
'~'hich ~ vessel is lnse~ed,  and acrylic glue Is then applied on to@. 

The theoretical e!ec~rlc~l c l rc~I t fo r  ~b,~ photoe~cc~'~c detector I~. ~ h o ~  In F|go 2. Power for ~ 
circuI~ I~-provided by ~ 6 V b~ttcry ~hreugh C~ switch Sw I .  The hea~{ng c u r r e ~  ~or ~o b~t~ t~L) of ~h~ 
detector |s de++~+mlned by the re~l.~++or ~) ar,~ con~oHecl by ~ mea~urlng h~s~rum++n~ in th++ l~++v~r po~!o~ 
o! the uhrow-o~tcr switch TO Irom the f~tl in v o ~ a ~  on th~ sh~:~+o ~ } .  Th~ pho~orc~tstoc (Ph} la eonnec~d 

of the nrnpH~ler o~" the t3,+~c ~SCh-3 two+chau~'+ei elec++roc~Ho+++~ph Pa sup~lled from ~h~ ~a~,on~l o~ th~a 
brldgo. The schsma o~ o.~or~++o~ i~ a~ follows, "+Vhen th~ h+~!b o~ ~k~ Cr |s ~wl~chcd on ~h,e ~hrow-+,+~+ ~ 
swl~+ch <TO) i~ tr~n~erx'r ~n~o t~o ~pp~r 9o~ton, conr+P+ctl~++~ ~ me++~ea+lr+g In++t~um~+nt to th~ br~dEe dln- 

to controllL~g the ~u+Ib current, A~~ res~,+~-++ o+ + p~laa cl~a~ ~ volum~ o~ the l~+ood vessel, a f_Tac++ua~In++ 
lamlneus f!tm f~lls on th+ pho~+rc~i~{o~ +, ~.~" "~-~ '++ ~I~ I++o,~+~:~ to app~+t,~,~c+e o~ corrcspo=~ el~ctrical caeAHat~o~ 

vessel, and thl~ r~a++~.~a~p ~ltt be elc~. to l!aoar ~r ~h~ reasons Siren a ~ .  ~y appty~n~ a ~ 
vol~ag~ (1 m~l} to the input ~: ~::~ elec~ceca~ri:~ap:~ al~piifi~t -, ~ ear, c~mpar~ Ihe amp:itud~ c~ ~ha c:~t~- 
bl~tion sig{~l wilah the amplit++ada of ~hc a~c r l a l  pul~e ae+d g ~ s  asaeaa lh~ re~ordcd sp,l.' "++g'moaa~+~P+++~ ~'+" 

q ~ a t l t a ~ w l y .  

Expert.meats d e m o r t s t ~ c d  ~h,x~ ~ho p~_1~ volum, ~I ~he ~oro~'~r, 2 ~ r y  o( d ~  can ,}-~ rocordad ~o~ 

stL%m) of t;m .~+'alae v:~+vo a+*ter ~.r,}oua pr+++~d~a++i0~ee+. +++,~+...+v ...... "-re:~ ~rd eee+++ -~=:+~-,~;++~. o{ g:e ECG ;%"+~++..+- ~a++ a+.a ++ ~ tC:a +',~++ ..... ~a 

r  ' m , , +  . . . .  +, .+, .++~ . . . . .  , �9 - " + �9 +a+o~,.,a,~,~++, . . . .  +..++~ 0 0 + + + ~ + + ~ 0 + ' + ~ + +  + + g r  ~ ; I  s  "++~,+',:+:+,~ 7+ +A+.+++7:Ta ~i+;g+ ~_': :'~-.+, + +:i{ 

blco~ p r + ~ < ~ + ~ O +  Vot~+ + : +  ~ + +  " + + 7 ~  " : + + ~  + + ~ + +  " + `  + +  
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The method.as de.velopc'.l for the coronary artery can alas be used-~uecessftdiu for the stady of other 
ar ter ies .  
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