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COMPLETE SPECIFICATION

Producticen of Tetracycline by Fermentaticn

We, AaEgricay Cyanamip COrraANY, a
corporation organized under the laws of the
State of ,\1alrc, United States of America, of

madium containing a substantial content of
chloride ioms.
So far as we are awure all micro-organisms

30, Rockefeller Plaza, New York, State of New that produce both teuracycline and chlortetra- 50
5 York, United States of Amcri@, do hereby cycline by fermentation in an aqucous nutrient
declare the invention, for which we pray that medium are of the genus Streptomyces. The
a patent may be granted to us, and the methed  species S. eureofaciens which produces chior-
by which it is to be performed, to be par- tetracycline in fermentation media in which
ticularly described in and by the following chloride ions are preseat, as well zs the 55
10 statement:-— numerous naturally cccurring and ardfcially
The prvesent invention relazes to a new ancd  induced mutants thercof, are preferably used
thuap\_unu.x ly useful broad-spectrum ant-  since they produce tetrecycline when allowed
biotic substance defined as tetracycline, to its  to fermznt in media which are substantally
producticn by fermentation, and to recovery free from chloride ions. Thus the Invention 60
15 and purification thereof, is not particularly conarned with the use of
In accordance with the present invention any particular species of Strepfomyces except
there is provided a process of producing an  that it should b° ciic which is capable of pro-
antibiotic substance ck fined as tctrqqdmc duciegz beth chlortetracycline and tetracycline
which comprises incculating and acrobically by fermentation. 55
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(i nclusive) PH ahove o Qi BdlQGidI tate may be  carbon atons.
extracted with acidified water or wth organic In order that the
invention may be fuld.§Lk0 Pegdlivept! Suctnolgy t he al cohol s, al koxyal kanol s or
understood it wl IAJP be Atlescrl bed le th re{ er- 75 ket ones. The

NCIICen ‘[) e culiure contro - . .
extraction nmay bé-under” A& G YENT o he following specific

exanpl es, neutral or basic condl t| ons. Simlarly, the Exanples | to Il -
ilTustrate the productd-QiferdDfic culturAGHELAUS. S@ctidhl BR&ORER] NG characteristics
tetracycline may ist tvhvé rantsplgesoderiod £ ‘tcettﬁaeuymtq nas dblyf‘ﬂe‘r!ﬂm-'{'rtqat‘mtbmd by a Ipewn
extracted by aquc%z § YEyEr ﬂiﬂ”h‘iﬁ"sici "Pﬂ"é‘“ G dET YUWHET §EeduroBieceetdi ti ons:
the sane 15 of gani ¢ ‘SOIVents Such ad" 85uddus |ayer immis- rmedia my be
used for fermentation in shaker 80 ci bl e | ower al cohol s,

al koxyal kanol s, esters and flasks on a siaslldl scale or in tanks on a

| ar ger kettones. O &kownt:csol ventyglesiiclioas Rukdpolhe bweal #d Exanples |V
to IX illustrate recovery chl or e@f"‘éi*‘m and etate, butanol is
pre- and purification. 5% ¥Epred™f §f'; ;héo f?aét?{o" B APy cl i ne.
Certain i EXAMREE bhoit20 - akGOROl $resHCh-88 daSOPRORAal Whi ch are
wat er A coih steep liquor nmedium wa@upme ared 85 m sci ble, but are
inmi scible with a salin@ssiwd it Kyl I‘fﬂl\ﬁ"rﬂjt”r\fiaﬁhé*iL boggpnicidt eep | i quor
of tion are al so usgful.,yhe addgt,p o.n Qb AR LE 5, AR Oxiqately 50%
solids content (W V) waslin =50l ubl-eg@f-ganiCal ayabract, RS0l rltbFluﬁ*u@al t, such as
an diluted w2eh distilled water to gﬂv‘e*a “fiinal anmoni a or am ne

salt, or an alkali metdros @Ohceﬁt rat | B b?,‘;?%’i- The Febwrvithg !l uted 25
1 : 'f-e)h.aL 1WAS passed

hal i de or ‘sul phat es, Qs,s..&trws T, theli
t hrough a col um packed ‘90 i procedur:
with 30 litred8iof a mXture:consisting:
caused to precipi- voI unes of Anber

at ,(‘k'"; L

bl
=,

35




tate from aqueous solutions by the addition of change resin, and 1 volune

of Anberlite wat er soluble salts such as ammonia or am nes |RC50, a
cati oni e exchamgeTEsSI M (The Word 30 or alkal1T netal halides and

sul phates. The salt- "Anberlite" is a Registered Trade Mark). 95 i ng
out may be assisted by a small portion of Collection of the effluent did
not start unti’l an organi c solvent.- - t he
resistivity had risen 1% 5,000 ohm centi- T7°Aor t et racycline_if

present in the fernenta- THFRL @S cand GONE] mugﬂi Yaki lLebhen -kesi st Ve yth
tion mash normal |y cones:wtdireughsitihase:Pried i drop '”'F’"_' "'3“0’@@2“” 2
ohmcentineters. To 35 C‘beﬁu TR et deyel i ferin G

zed" _‘0}‘;2 <cyQL-

1,000 mM of the deioni
pernmtted to degrade

of a mediumsuit- t o -(Ht ;

for the propagation qf lu"fi uJ L1 and 3. Ty Dg

tetracycli ne. the pr Qdgtedk BN fe i pr o@hjc*eua~d4& . €

al so devi sed a novel rec;@vlerxy--ltned';--ymle@ntafluhmg? é.bOUP“"l«?"B’pm?’éf“*CElh@ r~°dé5 : .

105 met hod whi ch i swf‘ﬁi;‘h* -‘éf‘“f“‘ét""l‘\? ‘“B T 54 % ‘t“l‘foufg‘t ra™t ““”“*_‘ for the

BYs of Avhife mychiuin {l:S k arovil 1, T GIAsted c;me cénizins a se. rce of

chioride content is preffid @L rot. herkdifs DHeli i Ofssoln @G0V QERHN AP0 BHC Lecivilable

free frominactive ARk ick GB&)t(ﬁ:l’j&sfrE:@mrLﬁe arlt BNCasbekydrats, a sBbkes SiGin able nitrogen,

30.0 grans poi nt of xmet@veﬂ g @ oy wgun,t&fsr soeef f oot héqs such as p ws 2ad mag-
IR G i (1281 1" S 85 0r

K[ errjHPqerr] ,;)1) 15{ ﬁdgta}rgbzt ics aﬁsuxa ﬁﬁ@ m se»n. rQs ;Ju'ggr?"rpgly ;xt bujdﬁ?ldl

in the ( NH[; ?r rc:l's M &Qr nging aoproxim m%‘ aAMBpe carbe NEALY u’y‘g kither a solulle

recovery nethod vyieldssap o4 5 mu and varying Ny S@pd ﬁ*bd’}] H‘iﬂ:ﬂﬂd‘ T such as sucros2 of)an insoluble

gr ams 110 emy@tsas‘ i prsujpr geheestsclofichiTgh pas bl of roh, Batdyaple, com starch,

CaC err] g ?l%ﬁ%‘:(}ﬂ»nuﬁs% %ﬁ@gbbfﬁt))& m rfcr\?ng‘ nﬂ‘él ﬁo -'L%aik.é. %10‘15‘&[ SUCrose,

. m.ﬂ gc;s cureofacigils Ulic sms dctory, lictose

i nvol ves ] KBr 25 there is greater \_1‘91' § .za 2. ughy ugé’.L IE) 3 QRPN ﬁllpgl are

salts which selec- Insrent] . AH &ﬂt“c]c@ rrufams of Gel8 dglj:&:lffB’l‘IﬁQi"‘oﬁm\bEb’y“con source

precipitate tetracycliné® <f*1fqymft’§ Iqer_»%mtwhl*’y P*Gduaﬁq’erm}r VB! r]f@l' abeut 0.5 ©030.0% by
mlligrams at~ an aF)IE rg‘ ChﬁH ‘(pﬂiﬁ Eg; ’il tio S:rql),é(t %ﬁr“ﬁé‘? 2l weight of the fermentation

MiS err].4H err]O 30 jndu m 9% 3PBuces 2 \t\;mra- amvm,rumo;sag E50:08 vitrogen the
tetracycline. Such a salitey high ra: afot er f¢.ti roa“qexmu-l suct;hea Shaifdid @6 W fulal®. Among

smal | For the prepar altdvi BN lc;ffoj 1RER «nbgu{ M% S 5@%—{: éﬂ~~~- jamlrsrtrgggrjﬁ ;{wlat erd @ngnium
a relatively large amoufitj; Llju,_,*é v ol hé *3h \.mu:, 1REef £° 8 oxganic
of chloroform whereby f he; gha;f«%eaw @M Feoidl ST i-BAUT e | ﬂrtféQ’?ﬁﬁth s
-milliliter Er | enney eficro-ozgar mwmﬁsaiut tyof diiefaagy| ci ek _\usndtﬁ%lmreg aleMsalis found
the flasks and 400-m | [ r‘tegr JOT. Ui “ﬁtfmzmll}igwe “‘d ey hlmm“m‘muphas;e iy be
of the slurry. The wat ef B{Ei-’dc' a9Ks QrA ‘:tffy fg)ﬁtﬁ b' ef Itum: “h‘r“g"”"' e or as
surface 120 Chl*@reigr m-phases.-ace.f: ‘era y wsepén 51 s Gh QWY Qeomrae

'"'llv :amdu th@' Ip errm\/ﬁ rany mw‘purot tclh_ﬁe&‘y ,_-m, for

the tetracycline organi sid f_tygr ﬁfmn‘ @n

di ssolved in the sl antgﬂ“s;; ar1d e m gfwtis‘uéed ;" s 56{9” rv»?t’éw The
Letracycline 15t hen' ox{ARDa, ULEA S (HEL SDCHDTIL T ber: ADh e el i B oo
shaken at an aqueons saci d sol Ution at a pH of @Ot noBBL@E T ko é ubr t.m ;

72 hours on a reciprocat |ngawc$1hal€4’n@r“ﬂ proditcgl 2y Bilie wicthertsow et iegmbeogres txh&s1 x
acid salt of tetra- na&ht ﬁé ,(VB?‘] 11 kg% *pp\t‘rﬂ_ﬁ‘f rffg‘ge SWICH Bt PrIgB BN PRETess, iron 1 and

AR Ui (o) b5 1y
cyline which goes into SHELE T GR I BE el Shied LR G SBLACEIBE i Aol hge clcum
end of this tine 50 paser:! f,r om whi ch it preci pi tatra& @ASnds sl yss*ba aic f,iana as |
m of the resulting rrycel'r’al lsvépéh‘sﬂoﬂﬂm i
of the pH to the ‘4@6..__. ;“'“‘ f‘
775, 115 : ;

shaken for an additi eﬂa} ,28- hou;r &1 1
92 ntg./mul. j
EXAMPLE |1 |
fernmentor.



5 25 -gallon fermentors as follows: The Com foll owi ng ingredients;

ponents, at the concent rati ons descri bed above wer e dissolved in
11.5 gal | ons—ef—the—deromnzed SUCrose 30. g/l

corn steep |iquor ‘'solution for a final total Sodium nitrate

1.0 ¢l 70 vol une of 15.8 gallons. The nediumwas steri-

(NH err])[err]Sderr] 3.3 g/l .., 10 lized at 121[err] C;
by injecting steamat 15 PSI l\/t]SCI err] AL - U :

0.10 g/|
K[ err]HPO err]
di fference between
75
0.4 nm.
grits
[err] C., the
seeded with the! ?our
previously descrlbed
agi tated and aer at eu< :
of trace elements h¥S:*'89
hours. At the fdl quvmn
the broth which was
CuSCIerr].SH[err]Oi
antibiotic, usi gg
S

i i ér‘r qu_:] - I
g;a(l’ b Oﬂs Qf del om zed carrn -staéé[o

Bi-st -kl eaolnwater_ usedft ocbrling e ,t i na e
PaPeSFet 18 :,\’fO‘f 'U““E oL 8.0 {if drap ﬁe,. %ﬂl Qﬁt an
Ll ¥'32 6 CL ¥ =J..-_'1 C ‘ ot -
@Ozt F t@e»r welk umeuat trmeh WiTIROEs 38 teing 75
on rtt»m’si' Eiypeert hidiy el efn”‘ielﬁdl‘

oS ticar: o
. t'm&l I1

" .@t@@glair— &

The \‘5 @ imcoulum, equal o 1.5% w 80

oxyt et racycl i ne . a;gnﬁi foRt-ai-nedica of M., dgpqaqnmmw t‘n'\, is
0. 25 25 substsanisiaatalip froufi¢m of! ort’et\T}jaey‘er| 1 "5‘“1'&?11'5(1 3!:0! e £ I?Fm:m H[l
Fif adj all ons. of 1 gdom Elﬁcipqa lrs::tis 8 ? ;100““—‘ L'-tl,'“'t : i 0.1.“:5. (..-cL;' ttio?l .Acl.}:n W ‘E 5|
Fifty gallons of &S5 nglurin o TE MM 085 wubo. EHES RALEE oBk& ek cnddetliqull g5

t he order gi ven hydraie, anGdeed sl *Exarmkecjmvvemmé—umerdebuwéi Aepandii@ggrron léﬁell“
aut ocl aved. The fl a:s:k@,, pafsfer “h@m oy, 2nvierg e of the ferry ga‘P‘I dﬁt“gt ,(f[q}*‘ %t‘#‘el

i nocul um tank and & P3G FHEICAlES "jF RS Sfs SHECHF RSP ap S OMGESng 2%

30 lized for 3Q ”ftr\i)i fgén@%‘;txl%lﬁﬁ&, Ain Gt :hteantiermmr&%ol S Sofact ens i ure 00
and shaken at 30[’ergfr 23 Qe fn sn il qud: ® was pr odght oMt Rogrs 33{9-”] C.
and the batch C. tumaﬁl&‘hows dyrcatsy eOPPHIEOeEt i n‘% s‘hakEr SR At 1Y) ftlx‘fr;;?
seeded with 400 nmitgKedeg2HBurt oY Shy Eé;?‘x,ﬁl ne isl raag b

sclected, any ._ WedlX
cycl es/minute) . o T baSh el piGf AW

ITCTL L CTI
SLL Ok ‘?ﬂnq J.Abu,ll i1 may be added
»\myt’ hea: samettdzredahwnvm dinfFor 95

producti on of t étr agy@k) ne the fol | owi ng prodvhestivelmly st ae#atééfwv\not h
|.Ovolume of air _ nedium was.prepared:, 3o bR/ Potiageniist ’I“?dfft i':fihd
agitated for a The conpgis EH ST BEER SR Sat Wf’{ A l-ﬁét‘a DH H 16155051t o
Sucr ose 30 g/s J‘,ug i.stilled wajpeks W wast'att &b,ﬂ@d‘ atndc‘ttnex quot 160

- or anins?l fecds for

broth used to seed a @um@mgr] 7H[ser r,]O
95 f er ment or . Mz, CH0;,.5H,0 1.0 .,

KH errr] P err] N)o/ " 15 o & oferent atd.Qnh: _Lﬁﬁix:@fhd )
very | ow CaCq QF‘[‘B 10 . .5 the crdlhiic Ol tom de cmh‘t énp, for 105
had the foll ow ng comc:, CCOM ric acrtd FUQALn BnUREOR o it ';‘_tff b‘r'r" o
NH err]. OH 45 100D e tetrasyeling be
Trace el enent sol u- “;’;S% s O : Su&rﬁsebt
40.0 grans t ?

CaCJ err]

descri bed)

KH err]PQ err] =0 g‘ ) -
was placed 50 mi a o K[ er r] HPq err
of the nedi um and after_sterlllzatlon 2.5
(NH err])[err]Sqerr] GShwe g 3 grams} e/t
transferred asepgically ;each 1105 3 .’f_

3

gr ams "7 flask:

ZznSO err].7H err] O

rotary shaker 53.._ . AN -
250 rpm and 30[err] .. ]Ofﬁleﬂ]x
0.016 ny. ) s aver: ar’ged B0 heg/ 1 RGPS
Acetic acid . agal nst a tetracycline standard of
1,000 nmeg / 110

m for the pure material with E. coli The Distilled water was

used to bring the final assay agai nst tetracycline standard was 610



volune to 1,000 ni. ncg/ M. Wiich a chloride

cont ent of 0.6 ppm 55 Si x hundred gal |l ons of t he above nedi um
the total potenti al—amount—of-—chtortetTacyciine was nade up in a 1,000
-gal l on stainless steel produced was 8 neg/m or about 1.4 % of the
115 tank and sterilized for 25 mnutes at |21[err] C  total
antibiotic. - Upon cooling to 30[err] C 1i§1e 50 gal l ons of the
EXAMPLE |V $revi ously described cont & t he innoculum

This is an exanpl e of LECQVQi¥naRly the Bldide medium 6 Qangt ol 3wa g, prﬂipm@u@edmg at ihe
aseptically and t hexmgrbisi®a souce Eyglinestfondnma 1¢?@rn€em at I on s at &

To 155 " coltrent & Wdﬁ“&%@l@ﬁ 308 oy THEY i“e'fj_éﬂf,‘ “b@} e, e

of broth prepared l&"‘t‘{'s:t;ag? é‘i Z a‘ g{fﬁjig .;vltr—nfgylﬁ& sﬂgtnga‘hr a
per volune of nedi ufn RE MLSQQLBQ:SQ &Y, laans assayiag:068n g:ﬁcm iredie m;
was mnute f @fm*ﬁmﬁ,elﬁ—ggd Pc_:}ﬁ;r cntdur Cies ucLat alite fﬁlol ¢opgins ﬁga@dog@dgr usive)
gr ans of oxalic aC| d*rft ebwo| @bi eP?‘vﬂp‘L?ie mey we . 5 be full
775, 115 the n(FBESIE" Efﬂ  FRS U sk G st mow b desadbod i sefr.
EXAMPLE VI Wi hh‘éﬁ&% pr entrat e,gd afEons uthe  following sﬁf‘bd:@ cﬂ?:t}}cs
of "Arquad 16" was addegrt @r 1076 condidions. ISR d:e al?mdn plere tml"%tf%ﬂsk,?‘ ¢ *t%?”*é%[‘?‘ of
with 15 gallons of faigteperelyts Wﬁ‘f’% RiuiiAesisi:! Iut}‘m‘% s e e

5 th
filter-aid to remove tbﬁeexFF@ gﬂﬁ ugéi t‘f I-)ﬂﬁ nﬁigubb@ f&'QerEJEth{Q:l mcs‘?jl\me;
Twenty 5 and t he' prcg@la;ftr@ s, G

Hd%ls,Q&i aﬁe ﬂz@@ Ioiihymalle el dn @hks on a larger
filter-aid was added amdnes.h@f roxh shens such aydhkwhs sofle. Fxgoglessly| gt Poilugpre recovery
N-(lauroyl col- was fw*wé’r@cﬁnéﬁémt §d’[ﬂ‘aé% is s h A RPEH R8T 8lpre 1 @MMI NO
fornyl -meshyl) pyri ﬂ,‘ ’%ﬁg&f ‘E%gt lkrfo‘ﬁtﬁerk' | A0hAMRR) |11€k5?tmeﬁﬂﬁlt¢.@rb*epa1&l
of the washed m@le

cake was slurried wi t fnoflafé(')asnhsaﬁﬂ TRl ag¢icen ofaweanokppwemmdxpﬂ?oesoh@mg Ry s
pH 8.5 with 2200 for maﬂﬁo*smcl dplstemh & a0, Guioghy gﬁ “a@f ?glqulf)o”g( "

ted
sodi um hydr oxi de. Oigh a,u : TN nglcgl‘q h,cé);cfépgg Db paclxgd
a

was agitated for owed to sti rriwigh B®Uin fmmﬁt@s cotsipng of 2
solids were filtered The s’eetcydha: may l:x caused to procipi-  volumes of Amberlite IR45, an anigpiggex-

reslurried twice in Sl}?;feé’ 2GHTOAOEoBS b e addition of %?’ e‘ﬁ“%ﬂi fjﬁgétﬁ.wrgﬁyéﬂaﬂfg
of 82 litres contaiy, ha‘fﬁ ammf‘a orér@t it s Of QeQEMd Trade Mark).
ing the antibiotic vvasr,_s&;aa;{_at;g exam)exg—fgaqbﬁ% of Tﬁelt@ﬁmbEGICMUOﬁGfi)hm stast untl
extracts containing t he orghc s hmtee t| nMes using 150@c mSlSWWM € “ﬂa‘ﬂ t“l‘:ui
antibiotic and from Wm EHogecTHig Pmé% crmtnia-” f“@ﬁfj‘i’” J]ﬁ" X suviy ha

S uu centi r\_tcrs To
hydr ochl ori ¢ aci d ege gﬁhﬁfr 9@1&6’6 ) Bitceel Wea;g% heENens tabibefi Feeb Qoo
Sul phuric acid nmay be d_:,léﬁ ma Tﬁﬁxﬁ?ﬁﬁﬁ&ﬁﬁ&gm’ad&\ﬁj‘ faindTl coblfxoxﬂthdrkxl el ladiedl nhccfomnd, com-
and the pH adj ust ed twv:p@!olrxe@ran@L fluendiens é’lalpl-P th PEP‘S“W? obt ﬂlkuj iy f*;r
wi th 4N sul phuri c aC| dhe REEEFInG Sl ;@gg‘* or the G iR pnogf pif&gl Qtice a

be re CLTacy am

form the rela- ri“t@@ b nel;)sé‘-odlﬁ% Sa %Qed&@% SRE natbo% ‘.ﬁiwm 17 b ef $lezide,
i nsol ubl e isoel ect rl c HEloa 1. is Hiklyniéetive both theme dzlthdugB 4 Bwd ch&bﬁaqrtsm'-tmt@a‘p'ef‘“r
this acid concen- the srp“'eikmsoffm%@we Bﬂfﬁﬂt fiife cake _dri ed in Jrate

was adjusted to pH 5. f?“hﬁ‘pméﬁ 1‘1‘}?1? ‘,ev& Qum % ator. ‘I‘}gq, g‘;ﬁ

wei ght of crude Sésa’ﬁt—%%nl:&ﬁﬁnﬁamvth&m@e?rnl gey at or . nﬁag HPoyst al $.0 grams
material was 21 grans;midhé. aFsayrewasy 4drhod mex‘e €i1teréSOvEERed wﬂtﬂn giage

wat er, and dried g P'OA‘CSGEJWE PRl (et odi stri b ¢ ®n of the O gpms

ain_featurss, it 5, gram
vacuo over anhydr ous Cséﬂvqm*erm fﬁn’@’a ué..sa. mnﬁ‘@eflc@r' al sk y@d;HSQrTE 7%(%@7@@
the antibiotic N getEeR pf d::008:daht fghanBbeRsayi Ng A8, SH,0  pr es@nbilibems
be tetracycline. at an clicline pH (pH ﬁugﬂm@ssv;geenagbt ai ned’inSfl)héH_@ was hdp milligrams
det ect - zmmonium @QQ“F line, Such a salt,

chlortetracycline presaéﬁ filtration, is Wﬁt %,5?6 the p%gn 36 ‘ﬁ’-ﬁ?ﬁ‘j’“ﬁ

H kol Lty )
This recovery procegs éf%‘@t'r&?%f::@rﬁh X _,ayari.Sv bilsteb:Sry ammn- t 'O—ﬁrﬂl_ ter Erlenmeyer
tetracycline was aci didfitedah obfefraocdems q’um reéoo\ﬂhﬁ ‘i?aﬁd« r@é lsiercr ey |iptp Pelitre

30 to pH 3.5 with comeevrmabuacis ol pfss trg’éé%g;r’ °$1an% P}\E surfece
cake conprising the prEsy e Lo umz“?s, ” bn (Cee AN difeh s SLEGD sood

ted to rc:nm

t he ci pitated quag@r‘aaag-y dLHiB is %ﬁra d i;ei [ gre 50-millilir@ddiuibsOrhidfwea sm.kcn at
filter aid. The vol unEanoa‘ﬂuéond tosr lition wyechH pleeboitsl eRATQeeda boys tp oRfiBpBttsd

which is 10 2.5, with formation of the acid salt of tetra- machine (82 strokes per minute with 2 875

cycline which goss into solution in the water inch displacernens). At the ead of this tme

phase, from which it p’ca:rta*ts as a crystal- 1.0 ml of the resulting mycelial suspension wes

65 line product upon incresse of the pH to the used to inoculate 400 ml of medium which

-1@ sélipe Thithd felleethghmanhdn., Cort ktbdpdiquor of _
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broth was 1070 gallons. To this broth there wet as a result of water in

t he chl orof orm_ or was aadded 2140 ml of "Arquad 16." and the in the
cake or as a result of being added.  TT 35 pH of the protirwas brought—up
to 10.0 by chI orof ormis used under anhydrous condi - the addition

of 6100 ml of 50%, aqueous - tions, |lower yields are obtained.
Preferably the - sodi um hydroxide. ("Arquad 16" is a mxture filter
cake is repeatedly extracted and the ésf“ Al kyl __trinethyl anmoni um
chloride and di- -5 RG4ERLS: RRBSE 28 Bork BB AReYrotl S QN ARy 162 meg. /mml.

al kyl di met hyl arrrmm,wnsoﬁhk@t brel @cdl4l mbpsiedlly the chl or of oExmzrexBr act Ts. 65
acidified with arpsgnw s48 L»"afl*f4@6?43‘\”‘43roups consi st Ef‘ 49 F‘Eriﬁ}»du@%' ESQPYEHAic
acid to a pH rejséﬂt%ﬁt?rr“':ﬁq m :r'h Fi%m (J g‘g‘sﬁ l ]_aﬁ.a?““lfg/:_.ﬁs-é)\hhtzc
oct adccenyl , |n @M};&Opahﬁﬁrmmgf“@ o e to. tonvert

salts The alse@hdilcivadnsLd f=Uie 8f AbodnizE0% . ofSutthe  toO corasesppndl ng
acid salts of tep %Eg@l Jioger solutic “gt_gpaﬁﬂét?‘éh) -Af tggw" ’;tlg'?c" Ar qu s - 70
added, which At e SR IRl Cedur i ng \,;‘* = £4dj ust ed
to 8--11, to fﬁ%‘f“‘ ”_'Egﬂgi_d&ﬁ{gd goahg Sld éi.ft?é/a ed toQL btm 45
quat er nary ammo il lgholums gdid _ﬁzinhet@tmaﬁyﬁisame th@HF@ phases wnn@\r/ﬂhe
tetracycline aci dﬂ%“'”}*ﬁr‘e requisgh it Fcpl‘%l@ate outC?‘i—ﬂ t.his pH iﬁa‘f{ge
After in the ag ,'_ ;05, & selssocnc eaddlt of 20
pounds of filter-gn

,.

, ‘P—,v

s req rp@&raafna&e;b C. ﬂa@m t her &aﬁeeiselmmn pbagé and
t he broth \A/asnzimietveseﬁldﬁrfd:htt!:nefoaqiouldsmhus obt ai ned H is rai sed

to about 3 to 7 t® ‘iftlﬁ‘éd*ﬂ?‘ (?Fi’ “*er}éiﬁf) 1 volume
four-fifths Greﬂ%‘gﬁ VEZi VA ﬁg@g, 836‘ ugﬁ eor?ﬁ éﬁ’f&]‘ "R%L%m?‘f(f s Pt 40
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dilutions 85 30 at eahomp}'é Massth@gﬁramdmthémaqunmd hadbmcscr@'?tedwmrt n'stmefierith 600

0 01 M potassium phoSghBre s o e Becors vl ENAIHARE o 1 P
product buffer at pH 6—: ,aéﬁ‘t&mﬁps{.):l I'::ln" the aque:m@ Jﬁlgsc =Pated and
nmcg/ ng. 20 tively insoluble 1Edakr$r @-ﬂdt r$l N]x -0 Eﬁ]l’%d —mnﬂ.tﬁﬁft ofl{h$G8id concen-
EXAMPLE VI | | ture” was mtﬁdedl apd ah@gal«z\eirled |1mcaubraetted’asa¢d)l®©£{ eorpﬂi 53 anfigtlowed to
18 Tetracycl | nevace was qmprgréé?tg‘em;ssa ascrﬁiconjm?ﬁ gg‘? Ewats <: ca\tﬁatc’:b aiccin diils
i nhibition measured on A i bgf?rfn'{xf i Sﬂi @Jo Fler & c&cmni chloride.

above 7 by. Quebec Cczi;oamﬁ‘aumxea soﬂewt, t0$ R tibiRcr emalm-n and tnhéhala fsi Suying 629
of a m xture of barium ctwenr iode tetfarymgiinea standard curmg/pgeplamétdmgtl Tﬁitfeﬁsamadeteﬁ-

and rragnESI um Chl Orl de A:c%cr nt“aﬁ m&f{‘E COntam Ora & aﬁﬁﬁi‘tg}\o Flép(;ratség?dl CI'I‘CSQ as it is
may be used. 15 QraNn oAl btk &r\kdqcéﬁiaydgm[ﬁ% v Ao SHRLE Qlstalline
purified tetracyclinego V\l&ﬁpfﬁSSl\gmﬂﬂncmtrarcd s@FHRRB «6d roragnesi. umecih&mxed&mnmmv the pre-
hexahydrate was an ar bpqxtrb@hzy thstaﬁ ’u@f“@f“i "IG rfccgf-htg @mta*afh quéygnary ﬂI@n orad!d@éjs of tetra-

addigzon er e CxIr mo m which is
to a solution of 3 gramg d&ﬁ VaS H) g xalle .1s To tn 1 mcrg \n.t rss qglﬂg?dna* e chloroform or
reported have cyclhNBal 0B & ok tAS ol 16Ma§ theal R Sl des being added. If

cal cul at ed agai nst t BjspHt@nEAb@n W lbassk up o 100NEN atpiEaUs 1sSﬂ€H Whder anhydrous condi-
hydr oxi de added to bringe a(‘étﬂhler(ﬁ\nﬁé@ mthédSO“’ equeoust higenp Mvicnyigdssire @idinedfPref¢rebly the
activity ves found in FOERTSGE ETRACRRIETY: LeliE prectiy g o e
which is separated by fi }kﬁx@«hhﬂﬁmlfet{ ALY:6d hne: h$ ROWS sy b l\@ract OXLRIALY with 2z in-
when 100 45 fromsd helwllcqmper cah@ntrﬂlmmg b ARUr 6% e(S‘g:'}Wieﬁl to agtimpwistigne e range
to animals. The foll ovm L%bféi:oofc adeqepyl >§“ ?é@g{glt af}’ “fwab—a?ﬁ {fr‘-‘rﬁ'ﬂve!d thejitaes %‘ﬁct i""“s ‘;Se
water and the IV showgu ohel TV U S “béga Jibesy ofyd rﬁ*‘ ayu. H,“g 2 "”2“1"0
pH brough to 1.5 with }’ i Craeh do 4 ﬂaecm SR QRLALT A Ve IAGr ANhied to o
oxytetracycline requis ed'xarcmf'r) mioxbtire iy tgérxedutdmer ehowe thixes its bk tak@cline acid salts
bar i um vhich pciRisfe Lo"m edis b ppge éﬂﬁfng‘“éhﬁnﬂt‘%lf At offiegfiucops phase is
$U| _phat e, the resulti ngy, 1%@11'1\6:9"1}5 r(e!i)dfr{ i '\,t &bm ms ohtail N ] ?xdﬁb’i by:ooufé)ﬂlfoeﬁr o kforrn the
indicated. It is  seenuashObwirhb@ecd abped-praad- c@{sl yrdalluqufm‘xh\h’e isoclcciric material. Rela-

m cr obi ol ogi cal 50 of dis washed fil :tuhaf\e t“he slt om o-{:xfly ©ofly log eHr'an;ysctrc met«gus as purer

i s conparabl e act i V& ey s iigrndrt ypie Fhi €SBl geethi bl isoojepric material

t hose of chlorotetrac Cf EC-. STEL S xd-i.. : . ) S!-‘;._ % 9 sien - s ULJ‘LI fe cl”)-‘axs
y rr 1 T M) t ieh v g A \% readily by fitratien

tetracycl i ne-cont ai ni nge«¢ YA

Tetracycline 33 s
Adm ni stration +
ng/ Kg I ntravenous

LD[ err] 280 Subcut aneb“us X
LD[ err] 340
LD[ err] 3750




12 775,115 ADM NI STRATI ON OF
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