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ABSTRACT 

Thi s  the s i s  outlines the development of br ea t h alcohol 

measurement and investigations of the rate of absorPtion, 

equilibration and elimination of alcohol from rhc body using breath 

ana lysi s. After a hist orici1 1 outlillL', tilL rnL·thods of a lcohnl 

detecti on are rcviL'\.Jed and d compariti'.'L' stucty of some· mud�rn breath 

alcoho l testing in�trumcnts detailed. Til� rvsult!-i shPvl that the 

gas chromato gr.::� ph IntoximetL•r h'LIS the· r:HJSL rl'producible and nccurate 

ins t rumen t .  Of Llte fUL·l cell inslrurnt•nts, tlw Ah·ol:imitcr . .;avc 

r eprodu c i b l e readings but \:ith a h igh..:·r frc·quency of mechanic.tl 
b r eakdown s and the A l cometer s  failed to hold a calibrated value on 

r e p e a t e d  t e s t i ng .  The chemical analysis of the Bo r ken stei n 
Br ea tha l yze r o ffe red portability and frel'dlJm from ca l i brati on bu t 

w i th a lowering of accuracy. 

No instrument offered the degrL'C of fl,•-.;ibility rc·quired for 

lab ora to r y investigation of factors ;Jflvvlin.• breath alcohol 

concentrotions. Consequc·ntly a <�<Js chromi!t<J•,raph H::lS r.JOdifiL'd for 

breath sampling at 30 secLmd intvrv;tl�· . .  'lhL· !l.trt:iLion coefficients 

for alcohol bet\h'L'Il ...1ir �1tH.I blood V.'L'rv lullt\•l Lobe: relilted Lo the 

water content of Llw blood �ampll'. Br·,·.llh :tl,·ohol concentrations 

inc r e a s e d  \vith expiration volume and I·:Lrv re li!ted t o  <J risl! in b reath 

temperature. After correcting tll <� st.tnc!.tl ! LL·mpl.'ratun: or :34°, a 

linear increasl.' in .1lcolwl conCL'Ittr:Jt i <ll1 r• , . . 1inl'd 1.,rhich \·las grl'ater 

\vith h i ghe r blood <Jlcohul levels. 

Equations for es tima ting the dislr ibut i< n volume of alcohol in 

the bod y \vere derivC'd and the I.Jidmark facL<>r 'r' \vas found Lobe: 

r ela t ed to t h e ratio, body wa te r OVl'r bl,lod .·.'ater. The b lood alcohol 

time curv es re s u lting from a fixed d osl' of .J lcohol g i ven to s em i -fa s ted 

subj e c t s  were analy sed to determine the appdrent d i s t r ib u t ion vo l umes 

i n  t h e  b od y . Vo l umes exc e e d ing physiologic a l l im i t s  were fo und in some 

subj e c t s  and asc ribed to either a fa s t e r  rate of me t a bo l i sm d uring the 

absorptiv e phas e or to anomalies in equi1ibrittion. A markedly non-linear 

a l c oho l e l i mination curve was seen in one a lcoho l i c . F a s te r  r a t es of 

a l c oho l ox i d a t ion \.Jere d iscu s s e d  in rel<�tion to the H i c h ae l i s-Men t en 

kine t i c s  of enzyma t i c  c a t ab o l i sm and it is sugge s ted tha t some sub j e c t s  



h ave a s e co nd e nzyme fo r al coho l m et ab o l i sm wh ich o pe rat e s  at a 

h i gh e r  Km th an no rmal . 

i i i  

Th e f l u ctuat i o ns o f  b l ood alco ho l le v0l d uri ng t he ab sorpt ive 

ph ase we re e xami ne d by m eas uri n g the ab und an ce of a t racer do se o f  

d eut e rat ed al coho l gi ve n o ral l y  after a lo ad in g d o s e  o f  un labelle d  

al coh o l . Th e f l uct u at ions we re ascribed to con t ract i on s  of the 

pyl o ri c  s ph inct e r  re l 'as i ng alco hol in to tllL' duo d e num in an irre gul ar 

fas h i o n. 

Th e s t ud i e s  we re extend ed to subj�c·tb drin ki ng in a private b ar. 

Th e rate of al coho l abSLHpt i o n appt'arcd to keep pace wi th the rate of 

d ri nki n g  wh i ch was s pread ove r at l eas t a three h o ur period . The 

rat e s  o f  al coho l e l im i nat i o n  from the b lo od we re f as t e r  th an in a 

pre vio us s t ud y  wi t h  a l owe r d o se of alco hol . Th i s  i s  e xpl ain e d  b y  

l o we r  b l o o d  al coho l l e ve l s  f ro m  a sm al l er d os e  and i s  co ns i st e nt wi th 

the e nzyme ki ne t i cs o f  al coho l cat,1bolism. An equat i o n \vas d erived 

to e nab l e  t he e s tim ation o f  blo od alcohol levels from amoun t co n s um ed 

wh ich co mpared favourably \v ith traditional m•'thod s for this 

cal cul atio n .  

Th e accuracy, rapidity and l�.l�.;·· \,•itll 1-1hi.ch bre at h alcohol analy s e s  

co ul d b e  m ad e  to de termi tw a 1 coht) l L"Otwent r:1 t ions i n  the bod v 0n ab l ed 

i ts us e wit h l arge grou ps o f  peo pll' con sum in g alcoho l at party 

s i t uat ion s or in hotel bars and t\,'P examplvs of such stuJics are 

pre s e n t e d  in the appen dix. 
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TERNINOLOGY 

Th r ough out th e  tL!xt, "al cohol" is usc·d as synon ym ous wit h 

e than ol .  All b l ood alcohol concentrations have b e en e xpre s s ed i n  

m il li grams per lOO milJ i l itr es . Ti1is terminology is s t ill common l y  

us e d  b y  worke rs in th e fields of r.Iedicinc, a l coh ol ab us e, psych iatry 

and a l c ohol an d traffic safety to "''l10m tllL' prL'sent study could b e  of 

in tere s t .  

Hit h the adoption an d increasing usl' of SI un its j n recent ye ars 

b y  t h e  scie n t ific community, b lood alcoho l  levels e xpre sse d in 

m il l im ol e s  pe r l itre are b e com in g  incre as ingly common . The equiv al e n t  

val ue for 10 m il lim ol e s  pe r litre (mmol/1) i s 46 m g/ 100 m l . The 

res ults of b re ath al cohol an al ys es haVt', in t he m ain, b e en expre s s e d 

as b l ood al coh ol con ce n t rat ion s  based on the b l ood : b re ath 

dis t rib ut ion rat io of 1 : 2 , 100 as explained in the t e xt .  Recen t 

l eg is l ation in New Zealand has made it c�n offen ce to drive a mot or 

vehicle with a b rc>ath .Ilcc1ho1 1<'Vl'1 gn;Itvr than 500 )Jg per lit re, 

.3.nd eventu3 lly it is vxpvctcd tlut hrl'.tlll rnlhcr th an b l ood alcohol 

concentrations wiJl be widelv uscJ. 
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