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ELHCTROLYTIC PRO pUCTS OF DE NTAL MEDICINES:' 
B1 We ston A. Pr ice, D.p.S. , Cleve land , 0.' T here b as bee n D. : . 
demand from the profession and. a req nest fro m D r. Beth el for so me :' 
data us to th e actual ions an d th eir d irection of movem ent, p roduced ': 

. by passing an el ectric c Lu~e nt throu gh various .den tal med icines. ' 
The discuss ions up on the tl ~eoreti c al ph ases of the questio n hav e, on 
accoun t of the breadth of tha t s ubject, not gone into a di scu ss ion of 
the p ractical applica tion of the k no wn laws to th e uses of the couunon . 
medic aments. .. 
, In passing th e elec t r ic curre n t th rou gh an y m edicine capaLIe of " 

conducting' the curren t , the re wi 11 be a mov ement of u pa r t of so me of 
th e mol ecules ill each direction . For example, in passiug a cu rre n t 
through a sol ution of sodium chlorid, some 0 r th e mo lecules w ill' • I 
divi de, the ' sod ium ion go ing' t o the neg ative pole and th e chlorin " . 
iongoing to th e posit ive pole .' If plat inL~m'electrodes be used, th e 
amo un t of sodium Iibera teda t th e nega tiv e po le wiU be equal to the 
chlorin li ber at ed a t th e posi tiv e po le. A nd eac h , in any solution , 
will be a n exact expression?f th e a mo u nt of cu rrent t nat has passed. 
T hese may reac t up on th e elec trode or upon the so lu tion abou t the 
electrodes, as would h appen with th e chl orin in this case should we 
use copper or s ilver, or in Iact al mos t alJY met al excep t p lnti num or
 
ir idium. Or as occurs w ith th e scdi u ui ill th is case, wh ich react s
 
wit h the water, fanning sod ium hydrate , NaOH, wiLh the l i bcra t ion
 
of hydrogen . . It is,' in fac t, ver y seldom that the ions the uiselves
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are l iberat ed ; they usu all y read wi th the elect r ode or wi th the flui d, 
wi Lh the liberation of a gas or a me ta l. . A U processes of elec tro- ' . 
pl a ting a re a simple elec trolysis. 

Space will not permi t of any suggesti ons as to wba t el ectrodes or · 
reagents wo ul d be ind ica ted i n the trea tm en t of th e va rious patho
log ical condi t ions, as p yorrh ea alveo la ri s an d bleach ing teeth, We 
will restrict oursel ves to the ui an ucr i n which the mol ecul es will . 
di vide and direction these pa rt s w i] l wove in , g iving in so m e cases 
the rapid i ty of m igration , 'rll is la tt er q ua lity i s expressed by 
sta ti ng i u cen t [met er s the dista nce th e ion tr avels. in one second 
under a cu rren t of a potential fa ll of one vo lt per ce n t ime ter of sol u
tion, temper a lure a t 18° ce n tigrade . For co nven ience the one-hun
d red-tbousandth of a cen ti mete r is used inst ead of decimals ; thus 
h ydrog en tr avels 0 .0°32 cen time ters pe r second , which is usually 
'wr itten 320, mean ing 320 oue -h u nd red- thousnn d ths. T h is will be '. I 

'" 

the mean ing of these te rms throu ghou t t h is paper. 
The more dilute a sol ut ion th e g rea ter per cen t of the .molecu les 

will be ready to tak e part iu the carry ing of t he curren t up to a cer- ., 
t ain po int of d ilut ion, an d this po int is known as t he point of com- )~ 

,\1
ple te d issocia tio n. Tl.!is · poi nt vari es g re a tl y w ith d ifferen t sub- :'. :;.1 

stances, bu t with socliu m ch lor id is a t abo u t one i ll one thousand , a t .. ... 
whicli concentratio n app rox iruately al l toe sod ium a nd all the : ' ~ , 

ch lorin would be taking part i n the carry in g of the curren t. 'I'his 
ma tter of concentr ation or per ce n t of di ssocia t ion will not en ter 
mate ri ally in to t he resul ts of ou r practical wo rk excep t at the 

':.)
ex.tremes, and we need no t cons ide r it or rlin ar ily. T he reason fo r 
this is very simple ,' s iuce in an y so lution ca pable of carry ing the . ,':, 
cur reu t there are a lways lots of free ions. WIJen an y co mpound "·V .. ' ; 

s ubs tance, capable of conduc tio n , is helel in solution it does no t ", 
'ma in tain its m olecular form, b ut so me of the molecu les , or all at , \ 
s ufficient dilution, wi ll divide into lWO or more par ts, ca lled ions, 
u sually two, b ut sometimes three or fou r or more, ea ch ca rry ing an 
elec tric charge , so me posi tive a nd some neg a t ive, b ut a lw ay s an ,.1 

eq ual amoun t of th e two k inds of e lectri cit y , T'his takes place 
without th e passage of - all elec tric current, and , i u c1eed, DO so l ut ion 
w ill co nd uc t a current that does no t con tain free ions, for it can only 
d o so by thei r movement and g iv ing 1Jp th eir ele ctric cha rges to 
thei r opposite elec trodes, \V IJen a cur rent passe~ th roug l: any so lu
tion the po si tively cha rg ed ion s m ove toward the neg-a li ve pole an d 
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t he neg atively charged toward the positive pole. By no other means 
can a cur ren t pass through allY liquid, except a metal. Ve ry many 
subst ances do not d issoc iate ill solution , as sugar. So me ot hers do 

, so , b ut t o a ve ry sl ight 'ex ten t . T he former are pe rfect non -con
d uctors or insu lators to the current , wh ile the latte r .cond uc t b ut 
sl ig h tly , These latter include runny of our dental mcdic ines . 

III el ectrolysin g hydrochlor ic acid , H CI. in wa te r, H will go to 
I , tbe negat ive pole au rl Cl. t o the positive pole, where it will ,react 

wi th the electrode unless it be a very n oble metal, and even then . to " 
a sl igh t extent. If the curre nt have a potential gradien t of one volt 
fer cen ti meter unci the tempe ra tu re abou t r8 ° cent igrad e, th e H iO ll~ 

will trnvcl with a veloc ity of 3 20 oue -hu udred-thousandths : of n 
centimeter per ' second, 9r approxima tely three inches in an hour" 

, .c." andthe Cl. will , travel to th e positive pol e w it h a velocity of 69, 
\ , ~ ' , always carry ing equal e lec tric charges . W ith sulphur ic ac id, 
) :" ll ~SO i' two H ions will g o to th e neg ative pole an d SO ~ to th e' posi 
:,L« iive pole, whe re it will react with the elect rode 01~ w ith the water, 
'i> ::.accord iug to t he foll owing equation: 2S0 . + H~O = 2H~SO. +. 0 2 0 : ' 

,J'?', If n copper elec trode were used it wo uld un ite' wi th i t, form ing cop- ' .,' 
~ :~' , " per sulp hate CuSO,; ,w h ~~h wo uld i uuned ia tel y dissocia te a!l(l' begin i, 
';'-:", to assist ill carrying the 'burrcn t, the 'copper formi ng a new ion and " 
..~J , . ' JI 

t ,":; going' to the negative pole and SO, to , the positive pole .- With 
:;' : ': ' n itric acid, HN03, the H .wil t go to the ne g ative pole and 'N"O" to 
"; :': ' tbe ' posit ive pole, wit h f ' velocity of 64 ,-Wi th si lver n itrate, Ag " 
:~:'i : ':N0 3' Ag will go to t h~ neg at ive pole with a veloc ity of 57 and ' , 
! :~ ' : -,N 0 3 to th e positive po le .:-With pot assium iodid K I, K will go to 
:"'::-;" th e negat ive pole ,wi th a velocity of 66, a nd I to the pos itive w itha 
¢ > ,velocity of 6g.- W i th so ~li um h ydrat , N aOH, Na will go the nega 
0', ,' t ive pole wi th arveloci ty Pf. 45 and OR to the positive pole . wi th a ' 
~~J: ,.vef~ci t y of r82,- W ith Iitli ium iod id, Li I , L i wi ll go to t he negative 
:,.:::- pole with .a velocity of ,3'6 and I to the posit ive with a ve locity o f ' 
: ' ~;' . . 69.-Witll ammonium hydra t, NH;OH, N H . will go to the negative 
;,,;". pole with a ve locity of 66 and OH to th e positive pole wi th a velocity
 
:::: :,~ of 182.-With Iiydrochlora t of coca in , CHH~7NO. HCl , all inves tiga 
' .,."/,tiol\s so fa r ind icate ubat C1oH21NO,I-I go es to , the negat ive pole
 
'.;' " 'with a velocity of ab ou t 7 and Cl. to th e pos itive wi th a velocity of 69 .
 
.~. ,", These dete rm ina tions on cocai n were comp le ted too lat e to appear
 
" ~\~ :3n th ei r proper connect ion in a recent p ap er p u bl ished i ll May Items .
 
~' -, ' Weare indebte d to Professor Morley, of the W es tern Reserve Uni 
;~ : _ -, l • . • 

.... 
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ver sity , for tbcse detcrrni uatiou s o u cocain h yd rochl orat , whi ch 
me an a tremendou s amou nt of ted ious' exper ime utatio u. This 
means - th at th e ne gat ive iou of cocai n hy drochlorat wi ll migrat e 
about one in ch into a tooth ill oue liour a t a po te nt inl g rad ie n t of 

25 "nit s . . 
r woulcl l ike to call a t ten tio n to the behavior of th e Cl. ion. w hich ' 

goes to th e positive pole, If th at elec tro de be anything but tile 
no blest metals, as pl atinum or iridium, i t will r eact wi th it, for ming 
th e clilorid It will eve n clo th is to SOme ex te n t w ith gold , not 
en ou gh tb positively exclude it as a ll el ectrode ill cntapliores ts, 
th ougl: it is not nea rly so go od as plnt iu urn, wi th which the ch lorin 
re act s, but ve r y sl ig h tly , Copp er or si lver , or Ge r ma n'silv er, or 
any metals of their class, would almos t pr oduce 'a failure if used for 
tb e positive pol e in cataphores is , becau se th ey wo uld form a chl orid 
wi th th e Cl. and this wou ld immediatel y d issociate , th e met al form- , 
ing the positive ion a nd go to th e nega tive pol e and t he Cl. to th e 
posit ive again . Thus in a sh or t t ime t hi s new compou nd would be 
carryin g- the curre nt instead of tb e cocai n hydrochlorat, 

A lm ost any solu tion we ma y ge t hold of, unl ess pr epared w ith th e 
utmost ca re, "", i'll coutain en ou gh impurities to pre ven t u s fro m 
det erminin g' by it s cond uctivity whe ther it is an elec trolyte or not, 
as for exam ple, ordinary water, wh ich is. a sple ndid con d uctor , 
wh ile abso lu te ly pure water is almost Cl S good an insulator as g u tta

' i	 percha , S uc h purity cannot be h ad , h owever, by ord ina ry mean s. 
For this reason w e should expec t th e best results in ca ta phoresis, ' 
an d in m y ex perien ce we do, from fres h ly prepared sol ut ions of as 
pure as possi ble a q ua li ty of coca in sa l t in ' d is t illed w ater, the purer . 
th e better, a nd ne ver sho ulcl we use any thi ng but a very noble 

'" metal for the positive electrode , p re ferab ly p la tinu m. . 
Under the head of th is p ap er shou ld p rope rl y come a d iscuss ion of 

th e various agen ts .us ed for bleaching teet h , in connection with the 
elec tric current. T he se woul d take too much space an d m ay be 
ma de the s ubj ec t of a sp ecial art icle. I w ill say , h owever, ne ither 

- sod ium perox id or hydrogen pcrox id , or ev en clil orid of lime, a re 
found ill qu alitative tests of elec tro lysi s to behave as h as been sug
gested . 

It h as be en qu ite generally taught by so me wri ters and qu it e gen
e ra lly beli eved , th at in ele ct rolysis , certain medicines mo ve uu
chan ged towards the nega liv e p ole, and cer tain o the rs move toward 
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th e positive p ole. TIUS IS NOT s o, a nd ev ery effort sho uld be made 
t o correct th is te rribly ruislearliug impress ion. A pa r t of the m olec
ular conten ts of some of the molec ules of th a t med ioiue go i ll each 
directi on and elcctro -cqu ivalen t parts in each d irocti on . E lect ro
lys is m ust not be confounded wi th osmos is, w hi ch is th e movemen t 
of a substan ce held in sol u tion as it di ffuses to equa lize th e conceu
t ration .- Ol/t·o .Deutal j ortr1lal, june , I 898. 
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