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SUBJECT,
Report on Charcoal Herroperfuslon cllnical trial 4-25-74

Eackqround

Application was made to the Hunan ExperJmentation Corflni ttee of the Colleg€
of l4edicine for authorization to conduct clinical trlals on extracorDoreal
sorbent hemoperfusion of both endogeneous and exogenous toxins under the
direction of tl.J. Kolff. Plans had been mde by Thor-Atkin, Klinkmann,
VanDura, Andrade for the trials to be performd on Tuesday and Thursday,
Aprll 23 and 25, 1974. Perflission was obtained on April 24, 1974 and
the tr la l  schedu' led for  8:00 a.m,,  Apr l l  25,  1974.

Tro fresh cartridges r,Gr€ made by I. Rohloff; all cqnponents |rere
extenslve'ly extracted and pieces of each mterlal in the circuit rer€ submitted
to Professor icholes in llicrobiolo$/ for cell culture toiiEifr endotoxln
reactlons, and steril ity. All cmponents for the clinical trial uer€ non
toxic to cell cultur€s (except the Tygon tubing), were endotoxin - l legatlve
and Yere sterile.

Arrangenents had been nade earller, (April 2 and 3 at the ASAI0 meting'in Chicago) by Andrade and R. Numeroff and Ronel of Hydro l.led Sciences
(Hl{S) to obtain Hydron-coated carbon for the clinical trial. The coated
carbon and a sample of uncoated material were delivered on United Air Lines
on the evenlng of April 9, and plcked up by Andrade.

The carbon |{as observed to be very clean and nearly partic'le free. 0n
Aprll 10, li lrs. l i lary Stegall unpacked the carbon and refrigerated it. It
had been autoc'laved by HllS prior to shlpping. Extraction, washing, and
creatlnine depletion studies yere conducted by llary Stegall from April 3 to
April 5. The standard washing test shoHed no detectable particles after
a 90 mlnute wash (z 20 rnicrolrams). Thls conpares nith iround 200
mlcrograns for earlier carbons. The carton was relatively particle clean.
The lnvitro creatinine depletion results rrer€ disappointing - creatinine
rerova'l t{as slor{, implying that the carbon would not be very effective for
invivo creatinine uptake.

The carbon as received (both coated and uncoated) xere suhritted to
Dr. Nichols in ll icrobiology for cell culture toxicity and endotoxin reaction.
The carbons were not cytotoxic and nere endotoxin negative. Solution
extraction studies were conducted for physiologic ions and the detemlnations
made by a local independent lab.
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The carbon was washed in two batches and placed in the cartridge Tuesday
norning, Apr i l  16,1974. The systen was then steam ster i l ized (wet cycle)
under the supervis ion of  Dietz VanDura and Dennis Colenan. A sample of  the
nater ia l  in the cartr idqe was not submit ted for toxic i ty or pyrogen test ing.

The steri le cartridge was stored at room temperature unti l Thursday
morning, Apni l  18,  1974, when Dietz VanDura began assenbl ing the c i rcui t
for  c l in ical  t r ia l  .  our previous ster i l i ty  tests indicated that wet
autocl  aved mater ia l  is  ster i le.

Cl  i  n i  cal  Tr ia l

The circuj t  was assembled by 7:45 a.n.  on Apr i l  18,  1974 and
sal ine pr imed at  B:20 a.n,  Debubbl ing went smoothly and was easier
with previous cartr idges, though the pat ient  and her husband were
nervous about the need for debubbl inq.

8:55 a.m. -  A s l ight  ' leak in tubing set,  repaired by D. VanDura.
9i l0 a.m. -  Blood samples taken.
9:32 a.m. -  Extracorporeal  f low began into in let  chamber of  cartr idge
9:34 a.m. -  Blood f iow observable at  top of  carbon column, in i t ia l ly

around perineter, Flow appeared quite unifonn. The flow
rate v{as about 100 ml/min.  due to f is tu la Droblems.

9:38 a.n.  -  About 320 nl  of  pr iming f lu id was drained. Circui t
conpl  etel  y f i l led t . / i th blood.

9:50 to l0:20 a.m. -  Considerable problens with blood access, foaming
due to low f low, and a ninor c i rcui t  leak.  I t  was oDserveo
during this period that the carbon bed expanded about 3 nm
during f low and sett led down at  low f low.

l0:21 a.rn.  -  Dr.  Kabl i tz not iced outf low blood was sl iqht lv darker than
inflow - could it be some!,/hat deoxvoenatei? -

l0:25 a.n.  -  Pat ient  begins feel  ing cold and nai i ieated.
10:31 a.n.  -  Begin switching f low to dialyzer -  Sal ine r inse in i t iated
i0:32 a.n.  -  Blood gas samples taken.
l0:37 a.m. -  Sal ine begins c lear ing top of  column -  r insing looks qood.
10:40 a.m, -  Carbon perfusion of f .
l0:45 a.m. -  Pat ient  st i l l  cold -  f is tu la Droblems st i l l  Dresent
l0:50 a.m. -  Post-perfusion blood samples taken.
l0:55 a.m. -  Pat ient  feels better
l0:57 a.n.  -  Cartr idge removed from circui t

The pat ient  developed a fever later and nas adni t ted to the hospi ta l  jn
mid afternoon for observation, HFr temperature was down to norflal that
evening, but back up to about 100" F on Fr iday morninq, Apr i l  19,1974.
She fel t  f ine at  that  t ime. Her blood cul tures ( taken around noon on Apr i l' ]8,  1974) were negat ive.  She was later released with no i l l  ef fects.

Anal ys i s

I  bel ieve the general  concensus of  the physic ians was that the pat ient
suffered a c lassical  pyrogen react ion,  possibly due to endotoxin.  Al though
al l  components of  the c i rcui t  had been tested indiv idual ly for  endotoxin,  the
f inal  assembled circui t  was not tested just  pr ior  to ster i l iz ing.  I t  is
possible that the carbon became contaminated with pyrogen during the washing

ci  rcui  t  indicated
the carbon and
an imal
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process.
Analysis of the cartridge right after renoval from the

no sludging or packing, and no f ibr in deposi ts.  In general
cartridge was very clean - much cleaner than observed in the

heparin/
Enan

somewhat
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exDeriments, The two attached Dhotos docunent this observation,

The labratory results, sunmarized by Dr. Kablitz, are on the next page.
Creatinine removal was disappointing but not unexpected due to the poor
invitro creatinine r€moval and the lorl blood flow durinq the orocedure. The
decrease in blood enzynes is of interest. There was a i71 deirease in
platelets and a very 'large decrease in white cells - though the $ite
cel'l sanples may have been taken from the dialyzer outflol, and [Ey not be
representative of the carbon column, There was a definite decrease in
poz, confinning the observation on slight blood color change during perfusion,

Concl usions

l. The priming vol ume of the system is much too high (320 ml) and
must be greatly reduced.

2 The coated carbon, though good fron a particulate point of vievi,
was grossly inadequate for creatinine r€moval.

The patient suffered a reaction, probab'ly due to pyrogens intro-
duced during the carbon washing proceedure. Room temperature
storage of the circuit for two days may have added to the problern,

Enzymes changes, oxygen adsorption and white blood cells interactions
nay be problems and nust be studied in mor€ detall.

The cartridge has been redesigned, primarily by Jacobsen and Porter
r{ith some input by Lentz and Andrade. The cartridge will have a
lo|l€r prining vo'lume for the sane amount of carbon and ril ' l be
vacuum mo]dabl e.

our studies on carbon coat'ing, creatinine renoval , particulate
analysis have been expanded. l {e are also cont inuing discussion } i i th
Hl4S in order for them to develop an optimun coated carbon.

A Barnsted B'iopure Stil l for the continous preparation of guaranteed
pyrogen-free and sterile water has been ordered and should arrive
within t|io reeks. A laninar flow filtered alr bench is now beinq
assembled adjacent to the stil ' l and the autoclave for the steri' le
assembly of cartridge circuit conponents, This facility is being
instal led in Roon 2044 F in the Merr i l l  Engineer ing Bui ld ing.
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FIGURE I .
and br ief
evr dence
o|in the
perfectly

Photograph of carbon and cartridge components after perfusion
tap water rinse to remove blood. No clots, f ibrin, or other

of  b lood intolerabi l i ty  was observed in the carbon, on the screen,
other c i rcui t  components.  The inf low screen is on the lef t  and is
clean, as is the outfiow screen on the right.

c lose up of  carbon in Figure l .
of  s l  udging or packing,

FIGURE 2.
no evidence

The carbon was loose. There was
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