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L11 a pl'e ,·io11 ,.; Jlil! WI' ( UJ:l(i ) th(• a11thol',; n "[H> l'k d 011 artlh elrnir iti (' 
·! (',; ( ,.; with td ra t" h lol'l:' th y le nt• :1ga iu ,.;t the hook\\·on11 Un1ue riu 
11rtl'h ysr·elis a nd ot hn 11Pr11at ud p,; of - heep . ] 11 t hi ,; ('Ollrt el'I ion i t 
11·<1 s rn eu! io 11 ed that a rni x tm·p of t ht> thug 11·i.1 l1 J11i1H·rnl oil had 
h1·0 di :-; t.i nl'I ili ,;ad1·a11t ;1gp,-;, Yi z. 1hn t fu111 e,; o f' ! ht· dr11g tc·1Hle1l (., 
1·a11,;e (·u11ghi11g aud d10ki11g " ·h e11 th e ,;h l:' t"P ll'Pn! 11"t !hern·h e(l Yer.1· 
1·;rn•fully ;111d t ha1 the rapid ab,;orptinn of 1lw d rug· IJ'(llll th(' (li ge;.; i i l' f' 
trn('t proclun•d g id(l i rwss a11 rl a11a p,; (h.,,;ia . Hl'i Pf i11fon11atio11 \1·;1.' 
flnthe1· gi,·eu on a t tt> 111p1·,; to o n· n ·n11 1f' t lw 't" diffi1:11l t iP" h.'· 
,•mulsi fy ing t h e t f'l ta chlo]'(· t li,\·]p 11 e an d rnrn e .-; 1u ... e.' " !in d heP n 
.,l d;i i111-·d " ·i 1·b <Ill onlin nn · ,;o:ip Pll l !1]-;i1111 . 

In tl1i;-; paper it i;; irit c•n1 l1•<l to n·p 11 r t 0 11 t-lw furth e r dPn .. Jnp-
11H·11t of te trnddoreth .d e 11 e tlw r:lJI.'- ag:1i11 ,; (· 1h(· (,' 111 .1;1·rio hook\Yur111 
;ind othe r \\·onn" i11 (' id e11tally :d'fedl' cl. 

The soap emul..; ion lwfor Pn11·11 t io 11 ed 01·en:1111 P ih P tro11hl 1· of 
('n uµ·hing- n11rl d111ki11 g, lrnt d 11·a, 11ut snt isfadorv for se ,·eral r en,;0 11 ,.; . 
\\'h f•n ,; Jwken. t·hi s Pll1til s io11 fnrn11 ·1l 111t11·l1 f'or tb . 11·hi1 ·l1 l<· cl to 
in;l('c11rn1·ie,.; in it " t1 :;e. I t had to lw 111a1lc> :111d dil111<•(1 11·ith di shll ecl 
or· ,·e ry soft. ,,·a te r . lt ln okP i 11 t hP ;1 h11rna ,;11m a11 1l ;o;o 1li1l not p rP\' t•n t 
gicl rlinl'liS !lne 1o rnpid :lli ~o rptinn . A stahlP P11111l s io 11 o f 
(p(rachloreth y lP11 c alo111• ('ould not· b.- olitai1w!l, :<o that liquill pal':dli 11 
l1 nd hi he· ;l!l<lPcl , t·h11 ,; in (' l'e:1:; in g c·nsb ;111d Yol11rn 1-~ for trnn spnrt. 

]n ihe furt.hc•r i11\·p;;ti gat io11 it \\';I s atl e111pt,•d rnughl y tu 
, t;111d:1rdi sc• i he l.tw h11iqut-> u;;<•t l. 111 onl<·r h i obtain n ba sis for 
(·umpari,.;0 11 of 111 c· cli fft•reu t 1·rnn] ,.; i1111 ,; 11wd r>, i 11 re~·anl h 1 t hPir· 
ph,,·s i(·a l proper-ti e:<. A ,;tl rri11 g <q>par ah1,; " ·as rnade.' <·ons i:-;ti ng· of 
:1 Yf' rtical ,.;hn H 1·an'.v i11g h,·o srnall p ropellt"rs , of 11·hid 1 t ]JP lo\\·Pr 
onn prcHlucecl an upward a.nrl th e upper one a cl o" ·nwa.nl c·une nt. 
Tl1 te cli~taJH'P ht->h\·eeu th e h1 11 prope]] pr :; 011 th e ,;h aft 1·01tld he alif' n •cl . 
'l'h P shnft was r e,-olverl nt a ra te of ahou1 300-400 r. p.m. hy n sma ll 
Plect rir· rnnt·or taken from an old fo n . 'l'ht" ,; pe(·rl 1~·mtl<l 11a t urnlly 
Yfl. l 'V with ib <' Yis<·ngih- of 1he pm}u ;; ion. Th P ,;tirre1· wo l'ked i n a 
g· l a~s c:ylincl Pr whid1 · \1·;1 ;. ;; ]i ghtl ~· " ·i rlPr th nn th e " ·iclth of the 
p ro peller.". 
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1t is ubviuu s lha !. th e appara i.u>' is not comparnbl e in efJ-icieu(;y 
t o modern emulsifying 1uar·hinery ant l that a vel'y high disp ers ion 
eannot be obtained 1~· ith it, but it proYed to be a satisfadory 
instrurn ent· fur pre liminar_y te:;ts. 

'v\lhen aH emulsion had been wade a snwll sample was diluted 
with wa ter on a s lide <ind the size of the partides was m easured 
und er th e microscop e. Another sample 1rns diluted with 4-10 pa rt:; 
of U1p 11·a ter (\\·hich is fairl y h:nd ) to test the efted of su(;h dilution 
un the ew uLiou aucl to ob:;erve t he rate of precipitation on sta ndi11g-. 
J<'urthe r sa m ples ~r ere 11.1i.s:ed 1riih land 1· 5 per ce n t. con(;entratiou:; 
of h ydrochloric: a (;iJ . In general t he effect of a 1 · 5 per (;eut. 
h y dro(; ldoric at :i1l so lut-ion on Ruch an e11llll s io11 wa,; found to bt· 
s irnilur to the eJfrd ol' fres h a l1 orn<1 sal jui(;e of ,.; lteep . 'l'he effect 
of the latter i ts<·H was also tes teLl on rnriou ,; O(;Casions. Further 
samples of the t•n1 ulsiori. were left ,;bmliug in order to determin e 
the ir keeping qu aliti es and sa rnples were a lso plaee tl in a 
refrigerator to tes t th P Pfft'c t· of lnw temperatures . 

Lt is llot iuternled Jrnre to pn!Sellt a fu ll r eport 011 all the 
,; ubsta nces tested as emubifi ers and sial ,ili ser s, but it should be 
m e11 t io11ed that m:rny \\·ere ITietl , i11 c ludi11g snhstauces nmY \rid el~ ­
used in emulsification, ;mch us sulphouatetl castor ni l, triethy110-
lamin e, silicatt>s, t> h.: . 'flt e r es ult of th ese inr es ti gations w as ai1 

emul sion of tetrachlorethy len e, m ade 1\'ith a l'l!s in soap as emulsifier 
and ca:;ein a,; s t:ibili ser, desnihe11 bclo 1Y. In :.uTiYi11g at a decision 
as 1o t l1 e most suitabl e fon11 of e11111l sion, th e main fac1ors cons id ered 
wer e sin1plil'i ty, L: heapness bo t h in 1n anu fad ure a11c1 t.rnnsport, 
.keeping qualit-iPs :i nd abuYe :i ll ,;uihtbilit·y for U1c p1npose i11 vi t·11· 
a ~ 11·ell as l·Jfi cae1- ag·ain ,;t t he parn~ it 1· s . 

H es i11 soaps 11:1\'0 het ·11 :ind are bei11 g u st> d i11 i he 11rnnufa<.:t m·e 
of man y emul sioll s . 'l" lt e.\· are easy to make ancl haYe one partiC"ular 
achal.ltage th:1 t t h e.1· can be dilu ted 11-i th an y ordinary water, f' in1 ·p 
Hie eakiurn an1l n1 ag nes in1u resinatPs are soluble iu 11·at0r. 

Casein as sl:1l;ili:;er is abo 11·ell knmrn. lt is ch ea p , since only 
small quantities are r equired , and it ca n be readil y incorporafocl 
in t. h ~' l'es in soap. A s shthili ser fo r th e tetrachloretby le ne ·em ulsion 
i t. i s quite satisfactor~~ and it plays an importan t part in retarding 
u bsol'ption of the drug , a s will he mentioned !la t er. 

Resin soa p alont-' does not proc111 ce ~' satisfaet.nr y emulsion , 
hecause it is brok e n h:v acid, although in othc>r way s th e e rnul l' ion 
is not a had one, as is sl1 mrn hy the fo llowin g exn mpl e : -

/;;711uJ sifi. er: '\Vatel' 800 e .c ., ~aOH 5 gw., He,·in 40 gm. 
Emuls-io11: }:rnulsifier 50 r .c ., T etrachlorethylene 150 e .(;. 

A mo<lerntely t hi r k e nrnl s ion (pours well but flows 
slowly) . 

Z.'art'ic les : Mostly rnry small. largt>st m easuring 6·5 µ . 

Ddul'io n: No rh:inge; precipihition 1 / 60 in fir st hour in 1:4 
cl ilntion. 

A cid res i:stance : l · 5 per cent. HCl breaks emulsion 
immediately. 

[{eerr£ng qual?'t'ies: After 14 days no change , then discarded. 
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Series of 1·111ubioJ1 :; 11·ith n ·s in suap arnl 1-;t,;f'in 'IY e l'e ma1le ill 
orcl e l' i o rlet e l'll1i ne ilw most satisfactory proportions of ea !'h of t h f' 
ii1gredicnt·R. part ieulai·J.1.- in tbe emulsinPr. 

R e.s1./l .-'.l.'he q naJ1t.it,J of r esin used is of no great irnpoda11n· 
nlio1·e a 1-< ·rtai11 m.i11irnu 1n. Kx ces:; of resi n , aboYe tl1 e rniuimum , 
if i L is a 11 sa JlOll i fierl , 11·ill prod n re a thick er ern u L;ifle r :rnd a l l1 i cker 
e 1J1u lsio11. lrnl 111> irnporlant l"luu1g·1· ill th0 size of the l>aTtiele,,. 'l'h e 
t> 111ul s io11 , ho11·e1·er , suo11 liecorne.-; so t.hick t l1 at it doe :; uoL tluw 
l'l'fl.tlil y alld i ,; th1·n·fun• un:;n(i :-;L1ctory in pntdire . I± nut :;;1pm1ified , 
l'Xcc:;:; rPsin is di ss ol ·n~ rl by lh e tei raeh]()l'eth y lene , alRo pruclm·ing a 
t l1ide1· 1·1m1l ,; io11. Th e q ua ntit y of .rf' si11 determin ed a,; O]ltirna l i 11 
laboratory it•sts 11-;1.; 5 pPr l"ent. of tht- eJ11ulsifiPr. 

C'usn11 .- 'l'J11 · upti111u111 qu;1ntit y of ca sei11 1·01-r1·:;p()11d s to lbe 
qu;udit._y uf rc·siu u ~e d and i :; ;1 \so G p er ceni. of t lrn e mubifi er. 
J\ s ma ller qua 11 t.iiy J1rodu c0s '' il1i1mer emul Rio11 aod the parLicle 
,; ize incr ea ;:w;;. .A hu·ger <1uantit.\· inoduf' es a t lt icke1· e n111l ,, io11 
\1· iili1rn1 cl ent'<I St' in p:1 rti1· l 0 ~ize . 

.-1 11.oli:.- Th e qucrn ii t_y of alkali rn11 st be exad ly s ufh ci ent to 
1·uu1Lii1w 11·i tli i l1e resin a ud ('a,; <~ in , li:aYing 110 ex re;;,; of frep alka l i 
i 11 ihe emub.i6.er. Too little alhili IYill lease uu saponified re,;in 
and Ull GOlllbined casein and µroLluc e,; a LhintJPr e mulsion wh ich 
1loe,-; not kee]> \1·ell. Excess alk ali aLo pro!luc·ps a t l1inJ1 er ern ulsi 011 
a 11 rl . a I tho 1g li i Ii e p:1 dil" IP :>ize is also d ecrea,;ecl, the Pmulsion ha s 
po01· k eeping llualil ie,;. Tb e correct quaniity of alkali would l1 avf' 
to he cle l C' rmined for ea l"h sarnp]p of r esin u sP cl , a s i t Xl·uultl Yary 
1Yitb the Ra ponificaho11 , ·a lu e of the r esin. If a highly sap011ifiahle 
resin i R u,;ed , the 4uantity of a lhili rerp1ired for iJ pe 1· c011t. r e5in 
:ind 0 p e r c<c·nt . c:1sei11 i~ equirnl eut to 0·15 p er C"l' l d. ::\aOH , a ll 
in r cl:11io n lo ih e lotal quantity of thl' ernul s ifiPr. Ammoni:i. :mrl 
sodium carb011 al.e we1·e trietl as ::dk<.tlis, but i her e i,; 110 JJarii c1ilar 
arh:1nla ge ill u sing th(1 1tl <HHl con~equ eutly XaOH 1Ta s rl 0cid ed upo n. 

Tl1 e 1·m ulsifi e r \Yas eYe11 t11:1lh· m a <le a :; follo11·,; : - To iJOU e; .c. 
ta1rn-:iter. li eatl'd to 70° C., i s adricd 6 gm. XaOIT ;111cl the n 40 g-m. 
i-a sc· in i:; rapi dl y ,.. t.irn·d in. 'l'he r-a se i11 ,;hould r-onL1i11 a8 li t tl e fa1 
<I S p osR iblP :rnrl s lrnukl ili.s;:;ohe readily. 'l'he sn hit.ion iK th en h eat.e r! 
to S5° C. alld 40 gm. g rnurnl resin is siine rl in rnpi1l ly. .c\ l1i glily 
,;apu 11ifi alile TP :-; in slwulrl b e u sed . surh :i. s is 11 SP <l in rnmd· snap 
fadm-iell. JI sh01 1l d not lw ground to a fine ptnYcler, el se it will 
1!' n<l in f()l'rn Ju111ps 11·l1il" l1 t!i sso \ye slmdy. ) .. roarsPIY gT01md rPil ill 
for111 s uo Jumps an d tli s,;u lY es 1·padil)-. 'l'b1· soluti on sl11rnlrl h e kept 
:rt 8:")° C. anrl sLined for abo nt 15-20 minutes m1hl co1nplei-P 
rnrnhi.n;1( inn of Ilic• alka li \1·i t J1 the o tl1 01· ing-re<l ients li as ornurerl . 
J t is t h e n rn:1rh· up to 800 <'.C . \1·ith l"Ool \\atP r. 

111 t h e l aborai.or~-, 11·i.t.h lli e apparat:u:; cl esrribed , a n emul sio n 
of suita1le 1.hickness ~Ill( \ m aximum pai·ticl e size of f) /l i s ohi-aiHerl 
wi.th 25 per rent. en rul ;; ifier ;1n rl j :j p er re1it. tetrachloreth .vl e ne. 
Samples of ;:; uc-h emulsions m a d e 0Ye 1· 2 >·eafo ago ;ire still ke Pping 
\1·ell aucl appear to b e un:ilterf'd in a ll re;o; p ed s. 

vVhe11 the Jiro1· es,; was r epeaier\ on a larg·e ><!'a le :incl UiJing :.i 

co ll oid-mi ll t:rpr~ of enrnhifying mM·hi11f. ii wa s founrl i·h at 

.1 f).~ 
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in<.,•l'_IJurutiu11 of air intu the ernul s iun durin g the pnH:ess of 1111x111g 
mu,;t- bt> g uarded against , :;i11 ct> s111all air-lnibhlPs " -ill hat!"' 011 i1-1 
t h(" t>111ul,-io11 a11rl l'an sf' it tn hrt>nk aft e r ,;urne IY<·ek .,_ 

In 11_rd er lo obtain a rnoden1iely t ltil'k , sta lile, sti,..J; <'llllli,-iun 
tl1e tetracldore thy lt->1w has to be adtl<·d h1 the emul sif-i<•r in ::HIC-('es,;i 1·e 
::l rn all quantiti eH " -bile m1xiu'" pror·t•t>ds. allll tl1is is es pp1·ialJY 
irnportnut i11 th e iuitiul siages. "' -If th P n·quisite quantiti e:; of aLkalC 
r-: 1se iu u11d wa te r :ire mix ed 11·it l1 t<•trnl'ltlorethvle uc 11·hid1 ('Onlains 
tht-> correc t· quantity of r esin in solu hotl. ;_. rnubiticat-i on 0<·1 ·111,,; 
rnpirlly s imultan eous ly with sa po11iti c:1tio11 of the resl!l. '1'11 1· 
i> 11111bi o11. ho11·e ,·pr , does not keep \n•ll . probably 011 :11 ·1·oun t- of t-he 
fad that sapo11ifi1·:1tin 11 is not cmnpl ett_. :11111 so 1111· :ilkali rl' lll:ti11 ,: 
frt'l-' . 

Tht" t->11111bion 1le,;c:rilwd ahu1·e 1·:111 Im diluh·<l 11·it lt a 11 _v onli11tu~-
1ya(Pt'. l. t ean,;Ps nn coughing it: if j ,.; p1·op t-> rly adn1ini,.;h·n·d. Mixed 
11·ith I ·,j p<~r cent. hy drochlori" acid or nho111:1sal juil'P , t.IH· tim 11lsio11 
doe,, no t hn·ak, Lut tl1 <-' <«l:i t• in i;;; preeipi tated in flocl'uleR whicl1 , 
" -Ju_.11 examined minus"u11i":d ls, app ear Lik e a t.l1i"k e11111l ;; ion aud 
1'.0 llta in the parlides of te tr:i"hlorethy lt"llt-' i11 111 t-> ::;; 1_111 p fi.i1ely 
•li sper,;ed stnt e in " ·hich t·b1·y exis ted iu the orig inal emuJ,;iou. ]t 
is probably ihi :· 1·e:1dio11 \l'hid1 r etard s :.il1sorpt-io11 to sonw exten t 
:i nrl J>reYents gi1ldine,;;; , lier:a use Hie t·enacJ1 lorl'thylf·n e 1\·ill 1110,;t 

lik ely IJP re lease r! g-rn duall .1- from tb e floct' nles of easei11 as tb e 
latter h t-> r·o me digest ed. 

Th e ernulsio11 j,.. i ssu ed i 11 tl1 e <·011 ce ntr:ited form and i s dih1led 
1\-i th a n eqnnl quantity of wat er lw fore use . The dosr· for an atlult 
;;;h ee p is 20 <'. <:. of the dilu te d e111ulsiun - i.P. 7 ·Fi '"'" telT:ichlor t-' ­
thvlBnr?- for lnm li" nf G-1 2 rn ontl1 ::; old l 'J '"'" aud for lawlis uf 
;1 -G 111onf.hs nlrl 10 e .r" TJ1 e renwrty is given aftt->r a preliminat ',\. 
dose of 2·G 1" "- Hl pe r l' e nt. copp<'r :; ul_phatP, :-<O that it should 
li e ,.;11·n I l1nn_, d i 11 to tit<' abo1ua su 111 . _It- is uot 11e1:ess:1 n · to starYe tllf' 
animals or to lrn<-'p tl1e111 fro111 11·ater , but t.l1e tre:rn.ient should be 
"a rri Pd oui i 11 t Iii· late afternoon o r earl y mnrni11g- \\·lw n it i s eoul 
and thr· anima l,; sho11lrl h· lwndl ed quiet-ly. 

Kxperienu• so far u11ai ned ll'i t l1 this emubiun inrlinif.t•s t hat 
it is rnry safe. 'l'e trn chlorelhyl e 11 u is ap pnrently not Ye ry harrnful. 
Beyo nd aua estbesia , from whi\'lt :111ima1" rr r:oYe r if 111 <?,\ ' are lef t 
undist urbed wL eu t lt e_,. li e prnperl ,v , uo lwr111f11l Pfft->ds have bee n 
noti('erl. A11 i111,;:ili;;fol'f ory e11111bi on 111ay hrea ]; , and, i f this is 
a1l 111 ini,;1·.ered by nn u11 suspec ti11g fa rrn er , 1:011gh i11g and <:hok in g with 
ill l'l':rnlt ,; n1:1y follu1I', hut- a gnod r n1ulsion r·a11 lir· n"r·omn1 e111led 
with S<ife ty according' h1 pn• ,;e n t e:xpr-·ri e11l' e. 

Th e P ill ulsiun has been fou ncl tn he d l'er·tiYe aga iu,;1 ll amnonchus 
"011.to rh1 s. Trirl11Jsfron fJYlu s spp ., .Y1' 11111to1lin1s, Gai.r;er ia pachyscPhs 
an<l /]u11o s f'1111111111, tri .r;onnr·1'1il1ol11m in shel•p. It ha s not been h-'sh:•d 
agai nst O stl'rluyia het'au se sh eep i ll fect ed with th ese paras ites ,,.l" l'P 

not arnil:ibl e. hut it is quitP po:ssibl r> that i t may be effective also 
in Lhis case . Agninst Bu11o.<tom111n the em ulsion is not as effeetiYe 
as again st (;ui,qn·ia , possihly on aceount of the fad that th e fo n11 er 
para site i;; norrna lly located fart.h er ba ck in th e s11iall inteshn e tlrn11 
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i he la ttP r and lP:;" ,,r th f' clrng- re;wh e;.; i1. Ag aiJL:;L U P-< 11pllll!JOS l u 11111 m 

r 11 1-111nb ,;0 111.t 111. t hP ptfi eaey i :-; lo\\· ;1rnl n·ry 1·ariahl e on a cC~)UJL t of 
:·a piu nbsorpt ioJl nf t l1 e clrnµ: fro111 t he :'111 a ll inte:-;t ine . Tl1 P a thli t iu 11 
uf 1 c.c. of n ot.011 oil to ead1 10 c. c- . of unrlil11t ecl e111ul ,; io11 i 1H.: rea:.;c• ;.; 
i ts t-> fti ca" .Y ;1µ-ai11 st tlH' nocl11Lir 1Yun11 , lrn t it. is Yc·ry dek1 ta lJl e 
,1-het. lier t hi" i . .; clu e to tdr adiloretLy il' 11 P or to tl1 e p11rg ati rn action 
of th e n o to11 nil a 11cl whethc·r it i;.; d e,; ir;tl1l e to ad111 inister «rntou 
oil to shee p :> ufte ri11g- horn oe,,ophagos tu111ia si s . Ps peeinll y if n11 e 
t·n ns id f' r;.; fl11· c·n11di t i,,11 of thc-•ir in te" tin e". 

SL- ~l~l.-UIY. 

Au 1·11111bi,,11 ,,r !c· tr;1c-lilurf' t.11.1·lr 11 P j ,; i] p,.,c-ribr cl , 11·hic-l1 j,; 
t·lte..t iYe ;1µ·;1iu:.;t hoo k11·or11i;.; in " het' p (Go i !Jl' ri11 and Tl111111 s / () 11111111 ) 

;111d ag ai11 :; t flrw 111fJ// (:h us , Trid1fJ sf.mt1fJ.'ll11s and .\" 1: 111a tudir11 s . Th e 
1•11111l 11itn1 d""'" not cn11 ;.;t• 1·,,11µ·hi11g· a11d c·hokinµ- 11·hl' 11 it i,; 

;1 cl111i11i . .;t c•n' cl 1rilh n ·nso.nahlc· l"HI'< ' a11cl cl ew~ not prudnc· fl gicldi11 Ps" 
c; iJLc-p a h..;1>1 ·ptin11 i . .; "nrn e11·li;d· rc-•danl ecl . T ht· fodor nf ,_~fe t~- i" 
11, Jati1·r ly big-h . 

O llTLl·: L'I' . IC .J. .1 :0-: 1> ..\10i\ NlG . l-1 . 0 . t HHG ). :\ntlu·lmin t i« h'sts. 1:hi c fl y 
wi th t!'t rac hlort'thyl0nr. fo r t l1 C' n•111 0 1·a l of t he hookworm , Oaigeriu 
/J(l . .-/1 y .;r 1' l io fro111 infe,t1•d , 111 '<-' f>, 11·i1h o h~e r1·nt i o 11 ' 011 t he r fft •c:b of t hi s 
dnt g 0 11 ot l11 ·r parnsit iv n .. m:i todt>s. nn rl . . 7. T'e t . Sc. iln . !n il . . Vol 7. 
No. 2. pp. :1!Jfl-H7. 
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