MEMORANDUM TO BOARD OF MEDICAL CONSULTANTS
ON KEDICAL PROGRAK TLEIRL0

By: Dr. Marshall Brucer

Whether we care to admit it to our candidsetes or not, the basic idea which
underlies the Medioel Division of ORINS is the therapy of oancer with radioactive substance.
This is the purpose for which the money was appropriated ard our attempts to "interpret™”
the words "study of cencer™ is in itself an admission of a fundamental criticism of the
programe. This oriticlsm hes been voiced by each of the candidates we have interviewsd
and is the first thought of most persons when they hear of the proposed program. It is
based upon two well known facts, First, ocencer research holds less promise of signifioant
results than sny other single subject for study. Second, radioactive substances have not
ylelded the cure-all properties widely precdicted for them.

No one doubts the potentially unlimited usefulness of the wide variety of
radioactive substances yet uninvestigated, nor does the field of cancer research lack
profitable epprosches. We have emphasized a generaliration on ™opportunities unlimited™
but when asked the specific question on how to combine the two restrictions, radioectivity
and cancer, the answers are not forthooming in a rush. In trying to clarify my own answers
to our candidates' questions I have writtem ocut the following impressions. B8ince it em
bodies my own recommendations on the cyclotron-betatron question, I include the entire
note as & memorandum to the Board.

In discusging any proposal for cancer resoarch a number of generalizetions
shoulé be kept in mind., The first concerns the ultimate biological sction being sought;
second, some general characteristics of cancer; and third, the possibilities of a new
radiocactivity approach,.

I. The basic purpose of cancer therapy is to kill cancer cells without killing normal
cells, There are limits to this idee. First, it 1s not necessary that only cancer cells

be killed., A certain number of normal cells may be killsd with impunity ang this number

is & function of both temporal and spatiaml vaeriables. To & certain extent the variables

are kncwn; e. g., many liver ocells may be killed in & unit of time but only few nerve cells;
in some areas skin mey be demaged extensively with reasonsble probability of adequate repair,
but sense organs and gonads usually show irreversible damage.

4 second limitetion is that each dying cell imposes an additional load upon the bocy. and
there are spatial snd temporal limits to the number of.dead ¢ells: thati.can bé gisposed of.
The toxicity of mecrotic substence mnd the esnergy reguirements for repair each limit the
destruction the body is capable of enduring in a unit of time,

There are two basic approaches to the problem of killizng cancer cells, One is by removing
the cells from the body, the surgical approach. The second 1s by destroying the cells :
within the body, the pharmasological appromch. Inocluded as a special case - special only
by virtue of its recent history - is the use of radioactive pharmmcological substance.

The surgical approach has limitetions. Surgery is a form of trauma end carries a danger
even in healthy bodleg. Turther it is accompanied by mnestheslis which is in its&if a
morblid state with some danger. The surgeon is limited to the removal of a limited number
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of disorete masses of tissus., For example, Steiner, P. E. et al, (Am. Jr. Path, 24; 947-
961, Sept. 1948) desoribe the three factors apparent in b year survivals after gastric
oarcinoma. By far the most important was sharp ocircumseription of the tumor.

These masses even when descrete must often be removed from positions 11l suited for dissec-
tion and invariably involve the removal of normal tissue. The necessity for more radical
dissection iz becoming more snd more apparent. Eker (Carcinoma Ventrioculi, Acta Chir.
Socandinav, 88: 556-572, 1943) demonstrated that in gastric oarcinoma malignant cells could
be found as microscopic extensions five centimeters beyond the apparent (surgical) margin
of the tumor mass. But more radiosl dissection imposes greater hazards in removal and
decreases rather: than inecreases the usefulneas of the surgical approsch.

The pharmacological approach to cancer therspy has been notably unsuocessful. Scepticism
has reached the point where it is possible for new ideas to be discarded even before
‘adequate olinical trial. The problems revolve endlessly arcund the duality of adequacy
and toxicity and centers on the fast that no known drug will automatically select a oancer
cell from a group of normal oells, : ‘

The special oase of radioactive therapy has butted ageinst the limitations of bgth of the
bigic spproaches. The two well knomradioactive substances used in therapy, P°% and

I have not turned out well., After thorough etudy Reinhard and co-authors (J. Lab.
Clin, Med. 313 107, 1946) have issued a completely disscouraging report on the use of
phoaphorus. Doan et al (Jr. Lab, Clin. Med.) confirm the Reinhard study in another ex-
tensive series and conclude that with few exceptions isotope therapy has no significant
effect on the course of the disease, Reinhard's summary to me following cur last meeting
was that he intended to forget the whole po2 problem as an interesting but useless inter-
lude in the therapy of Leukemins., The remarkable isolation of iodine by thyrodd tissue
hag created & flurry of medioal propagands in thyroid carcinoma therapy but mostly by
persons who have not used it. As long ago as 1941 Hamilton (Jr. Applied Physicl. 12: 260,
1941) ahowed rediocautographs of thyroid cancer cells not pleking up radicactive iodine.
Again in 1842 Hamilton (Radiol. 39; B541-572, 1942) stated that thyroid carcinoma had no
ability to steore radioactive iodine. LeBlond et al (Jr. Biocl., Chem. ggas 275-285, 1946)
showed that even thyroid adenomas were much less aotive in storing 1391 than other tissues.
Keston and Company (Soience 95; 362-363, 1942 and Am, Surpg, 119: 668-689, 1944) showed
that in two of three patients skeletal metastases did not pick up any 1181 and in the
other case there was & minimsl pickup of lodine in cne well differentiated metastatioc
spot. Rawson and others (Western Jr. Surg. Obs., OGyn. 663 82-95, 1948) state that of

12 thyroid malignsnoies none showed more than a minimal piokup of 118 . the selectivity
of iodine by metastases wes spotty and unreliable. Xeans (Weet. Jr. Surg. Obs. Gyn. 56
656-71, 1648) emphasizes the unreliadility of Yodine in Thyroid Carcinome by discussing
the use of antithyrolids to inorease ilodine collection by maligrant tissue so that
therapeutio doses will be taken up. v

The older msthods of radiation therapy - X-ray and radium - each have their own disad-
vantages., X-ray is limited by the same fectors which limit the surgical epprsechs those
of localization of tumor masses, and of conoentration of aotivity in these masses. Taking
the place of surgloal trauma there is often an even more serious radiation trauma to over-
lying tissues. Even though not striotly true, the surgeon's statement that "x-ray never
cured n cancer™ illustrates the inadequacy of X-ray therapy.

Radium therapy has historiocal importance, but it must be placed in the tumor mass which
mist be in favorable position, must be oircumscribed, must be highly sensitive to useable

20015672



~Se

doses and nﬁoti.vonfuully be removed, These 11mitatiohs are again those of the surgleal
‘approach with the added danger of radiation.

An improvement on radium might be found in the use of radiosctive gold. BHere the im~
-provemsnt rests upon characteristics whish allow a more acourate deposition of an in-
‘soluble salt of favorable half-life throughout the tumor. Many of the disadvantages of
the surgical approach remain, but for the seoond time, (iodine was first even though it

is petering out) some advantages are appearing that open up a new approach to tks problem
of oancer therapy. Before this is disoussed the general situation in oancer should be re-
viewed,

-IX. If the importance of a disease cen be desoribed in terms of the number of persms it
kills, then canoer 1s the seoond most important disease. On the basis of the entire popu-
lation, male and female, all ages, if all cencers of skin are given an index of numerical
importance of 100 then the relative importance of a group of other cancers is roughly as
followss (Adepted from Public Health Reports 59174, 1944)

8kin 100 Rectum 41 Lip 18 Mouth ® Testis 4
Breast 63 Prostate 29 Ovary 18 . Larnyx 9  Vagina 4
Uterus 86 Bladder 28  Pancreas 12 Kifdney 9 (Leukemia ~1)
Stomach 71 Lung 21 Bone 11 Tongue 7
Intestine 63 Liver 19 Bsophagus 10 Brain 7

The three most important cencers are atrafigiéilly placed for surgery. Cures are reason-
ably frequent and the problem is probably best approached through the training of the
publio and physicians in early diagnosis and in the tralning of surgeons in adequate re-
moval,

Of the next three, cancers of intestine and reotum have a reascnable probadbllity of being
oured by good surgery following reascnably early diagnosis. For example, in a recent
study of cancer of the colon, Joyoe (West, Jr. Surg. 563 110-119, 1948) finds that the
cancers are recognised early, two thirde before 10 weeks have passed; they are looated

in aress woll sulted to dissection since most are in the right solon, sigmoid or recto-
sigmoid; the surgiocal mortality oan be as low as 12% and there are a significant number
of long term oures. Gastric ocancer, however, shows an entirely different pioture.

G. T, Pack in a disoussion of & paper by Glenn (Ann. Surgi 113:831, 1541) estimates that
of 100 patients admitted to a hospital for gastric ceroinome, about 26 are suitable for

resection, Of these 25 resections 5 - 10 will die from the operation and of the 156 - 20
survivors only 2 or $ will be alive five years later,

In the recent series of Maimon and Filmer (860 83:480-484, 1948) in only three fourths
of 676 patients admitted to the University of Chioago Clinles for Gastrio Caroinoma was
laparatomy sdvised. Of 466 patients who wanted to follow the advice, laparatomy was
performed in about 84%, a fifth of these operations were mere explorations, palliative
procsdures alone were possible in another fifth., Reseotion was considered possible in -
389 patients (inoluding many desperate risks) of whioh only 150 survived the opsration.
Even on exploratory procedures alone thers was & 14X operative mortality. Other seriss
quoted, show similar results. Hausen (Denmark) in reviewing 1547 gastrioc oaroinomas
found a fifth reseotabls and a 42X reseotion mortality. Walters Gray and Priestly (Arch.
Surg. 461939 - 937, 1943) in 10,890 oases found laperotomy possible in 57% but did only
26% resections and hence had a lower reseotion mortality of 16%.

The story of five year cures is even more discouraging. Schindler (860 83:1453~461, 1946)
reports no five yeear cures in 656 carefully studied patients but finds six three year
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cures in the surgically favorable gross types I and II and one three year cure is the
surgioally unfavorable type III. The conolusion of Livingston sand Pack (End Results In
Treatment of Gastric Csncer, New York, P. Hoeber, Inc. 1988) is worth quoting. ™Gastric
surgery does not now, nor is it likely in the future, to prove a satisfectory answer for

more than the smallest mumber of patients.™

In the case of the relatively leas important cancers a simllar ploture oan be desoribed.
In some, larnyx, bone, kidney, lip and tongue csncer, cures seem possible by surgery;

but in the case of lung, liver, esophagus, brain, etoc. and ocertainly in theomse of the
least important (by numbers) leukemia, the story of therapy is one of constant failure.

The large sums of money now being spent on cancer research are riphtly funneled to basic
research on the general problem of growth and to investigations on oytologicsl biochemis~
try and physiology. However, some sesrch should continue for therapeutic measures since,
historioally, therapeutic accidents have ooccasionally preceded an understanding of the
nature of a disease. The question thus arises, whet new approach to cancer therapy 1s
opened by the availability of radiocsctive substances?

III, The entire problem of oancer therapy 1s sesn to revolve around two procedures.

Cne is the localization of canver cells, the other is either the concentration of lethal
substance within the cell or the removal of the cell, It is known that any rapidly mov-
ing sub-atomic partiole (or sub particle) when introduced into the cellular matrix of
atoms in sufficient concentration will kill the cell. It is alsoc knownthat (ms yet) there
iz no way for these particles to distinguish between a cancer and a normal oell, However,
with 750 nuclides to chopse from, the probleme of localization ané concentration have
been opened to a wide range of substances with a wide range of specific asctivities in
many chemical combinations with a wide range of rediation intensities.

To decide which isotopes to investigate is a difficult problem. To summariye Hahn's
complete discussion: (Ann. Int, Med., Merch 1948) On the basis of the following
criteria, i. ®. half life Z «~10 days, known biologleal and chemical behavior, reason=-
sble radiation spectrum, preferential tissue deposition, toxicity and ocost, only sbout

6 to 10 isotopes show promise. Unfortunstely Hahn's 2-10 day limits fall at a low point
on the half-life frequenoy distribution ourve. (Nucleonics May 1948 Part I page 26-27)
The most frequent half lives fall in the 10 minutes to 1 day range which are within the
decay limits of en Oak Ridge Program.

If the half life requirements are ocut down to the range 12 houre to 3 days sbout 67

new isotopes are added; if cut; down to the range 1 to 12 hours another 90 sr so are
added; by using the 10 minute to 1 hour range 100 more are added. Unsuitable radiation
speotra causes many of theee additions to be discarded, unknown biologiocal behavior
seriously reduces the list, However the elements need not be used as elements. Sincse
the biological behavior oan bs controlled by ohemical combinetion with other elements,
the list of possibly useful substances is increased tremendously. A repetition of Hahn's
survey on an additional 250 isotopes is necessary. Since the ORINS program will be one
of the few to which short lived substanoces are available such a survey would seem to
fall within the socope of the medical division of ORINS,

Even this disocussion 1s too general to answer the big question 1§ the minds of our oan-
didates, To illustrate one specific method in which radiceactive isotopes might profit-
ably be used, the problem of gastric carcinoma may again be brought up.

There will be roughly 36,000 deaths from gastric carcinoms this year, with sn increesing
porulation sge this will increase about 40 - 50,000 deaths per yeer in 1960. Hence, the
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disease is numerically important. Cures are rare; hence, an isotope program can do no
harm,

The disease can be diagnosed with accuracy. Maimon and Palmer (SGO 833572-574) found e
correct diagnosis by gastroscopy in 80-90% of cases and a correct diagnosis by Xeray
in over 90% of cases. Inconclusive diagnoses may occur but incorrect disgnoses are
rare if reasonable care is taken, ¥With ease of diagnosis the question of defining a
homogenous group for study is approachable.

The disease is sufficiently rapid io allow for a reasonable test within a period of &
few years., The duration of symptoms from start to positive diagnosis in three studies
was as follows:

MATHON AND PALMER WALTERS GRAY PRIESTLY FAGED AND LASSEN (DENMARK)
Iess then 3 months 268 18% 40%
3-6 months 21% 19% 24%

Since most of these wereAaiioady too late for surgical cure it is evident that the disease
is one of rapid progression. There is little evidence that mass testing by X-ray or further
education of the dyspeptic public ¥ill allow gastric carcinoma to be recognized much
earlisr,

One other characteristiéwOE gastric carcinoms makes it available for an isotopes study.
Over 25 clinical units of free acid was present in over a third of the HMaimon Palwer
series. Bockus {Gastroenterologzy Vol. I, Saunders, K. Y. 1946) points out that the
well known hypochlorhydria of gastric carcinoma is for free scid without histamine,
Most gastric carcinomas show considerable combined acid; about a2 guarter of cases have
a combined acid above normﬁl.

Eanerg and Hoege (Am. Jr. Phyalol. 134: 83~93, 1941) demonstrated a rapid pemetration
of €178 into rabbit gastric mucosa, Eisenmann, et al, (Jr. Biol. Chem, 1403 XXV, 1941)
showed that radioactive chlorine in en obstructed stomach or in the isoclated gastrie
pouch of a dog was transferred back ecross the stomach wall to only & slight extent, )
Brggscbﬂ?i" end Schnits {Prec. Soc. Exp, Biole and Hed. 43z 438<441, 1940) injected

I, V. and were able to demonstrate considerable radiocactivity for from 10 to 130
minutes in a gastric pouch: stimulated with lean meat. o

gn 12 hour starved human post operative cholecystectomy case they injected 400 mg:
(as 1iCl) I, V. and Histamine 1 mg. S. Q. and observed radlosctivity in the L
stomach from 120 seconds to 60 minutes later., These ssme authors (Am, Jr, Disgest Dis, o
8: 171-173, 1941) demomstrated a radiogctive gastric secretion even from achlnrhyﬂric -
dogs following I, V. injection of Licl . :

Thus in gastrie carcinona there $s the possibility of concentration of chlorine within

the tumor. There is also a chlorine isotope, C1°° with a 39 minute helf 1ife, strong

beta and gamma emissions snd decay to a non-toxic element, In normal stomach tissue, the

difference in ~oncentration of Cl betwesn blood and gastric mucosa following histamine

is about 1 to 20. Sinee gastric tissue is highly susceptible to radlation, it is posaible

that the dilution of body fluids and the concentration in gastric mucosa has a sufficient.

dosage differential to allow a cancerocidal dose to be administered., Wang (Jr. Gen.
siol, 31: 259268, 194B) recently demonstrated thet the concentration of I, V. injected

€178 in aqueous humor and in the cisternz magne very slowly increases to equilibrium

with blood; for example, the G132 reaches about 50% of equilibrium level in agueous humor

in about one helf life of the C1°8, The only other concentration point for chlorine is in
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the kidneys and, fortunately, kidney tissue is ralatively radio-resistant.

Such & procedurs would probebly reduce the stomach to a non-functionel fibrous sac which
is easily taken care of surgically. It most likely would not concentrate the radioactivity
in the metastatic tissues, Since these metastases are the main reasson for surgical
failure, an additional procedure would be necessary to concentrate dosage over mebastatic
sreas, The main areas where surgical removal of metastases 1s impossible are in the
hepatic pediele, in diffuse infiltrations arcund surrounding tissues, and on implants
firmly bound to vital structures. Since most of these metastases are in thin sheet-like
structures & strong alphs emitt gg might be used as a surface paint direect to metasiasss,
The disintegration series of Ac 24, R22 are all relatively rapid (4-10 days)

and suffieiently energetic to penetrate sheet-1like tissues, In small metastatic masses
Hehn's infiltration technique with gold or shorter—livea isotopes could be used,

The tendency for heavy particles to produce fibrosis would be azn esset in the hepatic
pedicle because the fibrosis would occur slowly and encourage the develomment of a
collateral circulation to the liver. This in turn would allow a free disssction of the
pedicle, once the wulnerability of the hepatic srtery was removed, It has been estimated
by some surgeons that if a1] visille metastases could be thus destroyed about half of the
early diagnosed cases could be saved, CQuestions of radiation sickness and deamsge to
other tissues, however, cannot be estimated.

It is obvious that this suggestion for the treatment of & gastric carcinoma does not imply
the use of a Ymagic bullet® which can be aimed straight et cancer cells alone, There are
reasons for bel:.evm° that the concept of & Mmagic bullet" is unreasonabls, In the
classieal study of Lewis {Arch. t. Exp. Zellf. 23: 8, 1939) on strain 319 mouse sarcoma

a careful review of the comparisons of mslignant tissues with normal tissues showed no ons
item that completely distinguishes the abnormal cell., On the basis of judging single ’
calls only statisticsl pradiction of sbnormality is possible. However, there are eertaln
charescteristics that are present to s greater extent in the abnormal tissues and might
possibly open the way to producing a difference of dosage between normsl and abnormal
sites, Further, the idea that certein primitive cells or that cells in mitosis are '
especielly susceptible has been doubted. Bloom (Radiology 49: 344-347, 1947) can find no
evidence of such asids to the Ymagic bullet" idea,

However, the idea of =z dosage differentisl rather than a magic bullet enlarges the fisld,
To use the example of gastric carcinoms again, there is the possibility that the macrophage
system could be used to concentrate the dose of rediocasctivity, It is known that there is
a tendency for z macrophage orgenization in and eround the malignant cells, Recent work
by Pomerat (in Press) suggests the proiuction of a macrophage produclng factor which
could increese macrophage activiiy in the area of malignancy. There is also some evidence
that certain types of macrophages can be encoursged to wander along the seme pathway as
malignant cells, (I believe this is one of the ideas now being followed up by Bruss at
the University of Chicags). ¥hile it is unreasonsble to expect s selective pickup of -
radiosctive materisls by only those memcrophages within the tumor area, it might be =
possible to produce a sufficient difference in dosage between tumor and normal greas to
allow the use of a substance generalily selective by the macrophage systen,

The dosage differential might be increased by use of a further combination of methods of
applying the radiomctivity to the malignant tissue. In the example of gasiric carcinomas
there could be an additional intra-wiscus sdministrationt*of insoluble radiocsctive nsterials
by stomach tubs. Brunse wig and Sehnitz {Am. Jr. Digest. Diseases 8: 171-173, 1941)

showed that inscluble AgC13% will probably not pass the gastric barrier readily,

Figge and'company {Proc., Soc. ©xp, Biol, and Hed, 68: 640~641, 1948) find an interesting
accumulation of injected porphyrins and metalloporphyrins in neoplastic tissues. A dosage
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differential of radioactive sine gorphyrin might be sufficient in lymphatic metastases
to work as & combination with €13

Hone of this can be started on paticnts without careful animel trial. However, the
deteiled animal experiments ere obvious and relstively straightforwerd in design. A,
nomber of gastric pomh dogs are necessary, with careful determination of differential
tigsue selectivity of C13€ in high dosage, The question of hepatic pedicle collateral
cirenlation must be determined on large animals, The penetration depth posaible with
gufface application must be determined and there must be & re-~evaluation of the metastatlc
. spresd of gastric Cz from the standpoint of topical epplication or 1nfiltration techniques,
The question of dosage is most difficult and will probably depend ultimtely upon human
experiment,

tie need not have used gastric ecarcinoma as an example.. There are selective concentrations
of various materisls in other organs, The kidney is enother good exemple, especially since
normal kidney tissue is relatively redio resistant, and some of ita tumors are highly

D eensitivs.

- Thua, a cereful search for a specific ides which might pcssibly be used in the 0=k Rldge

- progran does not seem as difficult as 1% once did -~ as soon as the magic bullet and the
- leukemis concepts are dropped. By thinking in terms of relative tissue selectlvity and
by getting away from the very difficult lsukemias into more simple {and mumerically more

important) neoplasms specific procedures open up readily. Such studies will not further

 an understanding of cancer; they would be empiricel in the worst sense of the word,

but the recent revelations of basie stodies are pointing to no quickly reached corner

sround which is a cure. It might be that an empirical &ﬁpma.ch will get there first,

in which case such studies are justified, and enyway, this is the type of stxzdy for whlch

the money ssems %o have been appromeiated,

One further approach to the problem mizht be awvallable to the Osk Ridge progrem, This
involves the use of accelerators., You already have my opinion on the usefullness of

such machines in studying the effects of rediation in my letter of Augnst 26, Since that
report I have heard from many persons concerning the use of such machines. The radio-
logists are vniformly in favor of such studies especlally if they can be in on the use of
the machines,

Dr, Cowie of Carnegie Institution of Washington is highly impressed with the possiblilities
of the use of the lasrge machines, He writes that "the use of a batatron as a source of
stimulatior of medical research groups as well as the laiety in sponsoring research efforts
is in itself sufficient Justification, I believe, for the procurement of this instrument
for the south and southwestern medical schools, This would provide suitable means to
carry on research activities commensurate with other parts of the co:mtry vhere large
super~voltage installationa are now widely svailable,

"The procurement of such an instrument would also act as a megnet in atiracting and keep-
ing research men who desire to leasve the south because of poor facilities of this sort.*”

Dr. Cowie offers the use of the Carnegie facilities for short lived isotope work in their
cyclotron laboratories, and thus favors new betatron development rather then more eyclo-
tron development,

Dr., Johm Lawrence (Univ, of Califormis) writes that he hms had a great deel of diseussion
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with various meabars of his steff concernin: the guestion hut cannot cite & unanimous
oninion, Homewer, he wllieves that g eyelotron ebould bo avellsdle for the production
of carrierefres ghort live: fsoto-os unavellsble fros the rdis, PIf the ahief sin of
the Dnvesiization 1o to be exparinonial cascer therery or the study of loce) ragistion
effact, I wodd sugoest the purchase of & bebalron or of & vory lasye cyelotros, 20
Y betatrons howe  rood ehanoe o Froduoe somowhal localimed fyraifinilion.' Doth
Lawrence and Cordo rolint aub thuc nooeasity Tor & erew of highly troined specinlists to
rn the sashing,

Ur. Bvans (.1.7.) and Dr, Peills {Colubia) agree with the stotemonte Af Lawrance
and Gowle, but Dr, Pallia and nr, Nowell (StarTord) add suzrestions on sther seculerstors
whileh might b nore vars:iile far s ssll propTah, :

Thus, therv %o s great denl of enthusiss: fer medical resserch with the largs receloratory,
end I holievs they are au susenbisl pert of the Jak Fidge program, Kovever, ms I stated
in previous lettern, an ascelerstor progran mast be considered secondmry to our prinery
purpese of woridng with materisls alresdy avellsdle at Oak Ridpe,.

IT the opardunity foe petilng 0w of these mechines arises, I believs we should jump
Iasis Eowever, I dontt beliove the Sowsx shouls nitiate & recoscendation for soquiring
an geatleralor ot Jnk Bliye wbll the e leal Pr eres 1s well under woy. I propose
that the whole quostion b 1aid solde wuiil mext saring,

Board of Bodliesl Conmilients
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