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TIIL~RAPIi UT1C EFFLCFIVUNI~SS OF HUMAN PLATLU3TS FRL~~ZU-MW SI!kVL~I) WI TH DIML. TIIYL-

SULFOXII)I~ AT -80 C
C. Robert Valeri V
Naval Blood Research Laborator y, Chelsea 1 Mass., U.S .A .

Abstract. OMSO was added to pla telet concentrates to a final conce ntration of 5

or 6% , and the platelet-D14S0 mixture was fro zen at 2 C per minut e in a poly-
olefin plastic container held in an aluminum container and placed in a -80 C
mechanical refrigerator. The platelet concentrates were store d for at least 6

months, and after thawing they were washed by a di lution-centrifu gation
procedure. The number of these platelets in the circulat ion 2 hours after

transfusion was about 40 to 50% of the number observed after the transfusion of

fresh platelets. The viable platelets were hemostatically effective and were

able to reduce the bleeding time in thrombocytopenic patients.

lntroduction_ . Our laboratory has developed a simple approach to freeze-preserve

human platelets using dimethylsulfoxide (014S0) as the cryopr otectivo agent

(Valer i et ml , 1974). We have evaluated various factors which might be expected

to influen ce the qualit y of platelets freeze-preserved by any method adoptea for

lorgesc ale use. These include : 1) anticoagulant used for collection; 2)

isolation of platelet conc entrates from blood; 3) temperature and length of
storage before freeze-preservation; 4) type of cryoprotective agent and concen-
tration at the time of freezing; 5) rat e of freezing, temperature , and length of
froze n storage; 6) washing system ; and 7) postthaw storage .

The question of platelet isolation has not yet been resolved . Ou. course is to

Isolate the platelets from individual units of ND- or CPD-collected blood and

to pooi th. platelets. Mother approach is to use plateletpheresis to collect
and isolate s.v.ral units of platelet concentrates from the blood of a single

donor and to return the red blood cells and platelet-poor plasma to the donor .

Th. plate lit preservation method Is evaluate d by the recovery ~~ vitro of the
platelets from the blood, the recovery after the freeze-tha i-wash procedure, the
recovery in !~Y!’ and the platele t lifespan. The number of original platelets
circul ating 2 hours after transfusion and the lifespan of the plat elets must be

establish ed, as well as th. hemostatic offecti veness of th . platel ets (I landin
and Viliri, 1971).

Materials and Methods. We isol ated platelet concentrates from 450 .1 of

citrate-phoaphati-dUtTOH- (CPD) collected blood at zoo. temperature using
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Anticoagulant CPD
Method of Isolation Serial Centrifugatlon

I Final DMSO Concentration 6 %• Storage at 22°C Pre• Freeze 2 Hours
4 Freezing Rote aw2.OC/Min .

Storage Time at -80C Z.4 Months

- 
Recovery j

~ 
Vitro 65 %

I ~%J~J 
“ After F-T- W 90 %

of Totol inVitro 59%
— in Vivo 4/ ?~

LnVivo of
Or/gino! P/ote/ets 

~~
Tx Platelet Count 9.l x 10b0 (..l.5 Units)

_  DAYS

I~~ 
- 

~~~~~~~~~~~ 1. Two units of platelet concentrates were isolated fro. blood collected
from W.S . by plat.l.tpheresis in CPD using sin ai centnifugstion, stored at room
teu~,enature for 2 hours, frozen with 6% 014S0 at about 2 C per minute in a -$0 C• : mechanical n.fnig erater , stor ed at -80 C for 2.4 months , thawed, washed by a

• single dilut ion-cent nifug ation procedure, and stored at room temperature for
about 4 hours prior to transfusion . After the asto logous tru~afusions of these

- • : - • platel ets , the ~ Cr survival , recovery in vitro, recovery ~ ~~~ the lifespan ,
and the recovery in v ivo of the original platelets were measured.
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• serial centnifugation as previously described (Valeri et al , 1974). Platelet -
• phorosis is another approach that we used to isolate 2 unIts  of platelet concen-

trates from blood collected in CPU from a single volunteer using serial
ccntnifugation at rocis temperature . By platelctphorosis, platelet concontratos
were also isolated from blood collected in acid-citrate-dextrose (ACD ) using
intermittent continuous-flow centrifugatice in the tlaemonetics Blood Processor
10 in a manner described by Tullis et al (1971) and by Szymanski et al (1973).

Platelet concentrates isolated from 2, 3, or 4 units of blood were pooled,
resuspended in 50 .1 of plasma and stored at room temperature for up to 8 hours.
To this mixture SO ml of plasma containing 8%, 10%, or 12% DM50 was added over a
10-15 minute period with agitation at 220 rotations per minute on an Eberbach
shaker. The platelet-DM50 mixture was placed in a bioriented po lyo lefin plastic
bag held in an aluminum container and was frozen at about 2 C per minute by
storage in a -80 C mechanical refrigerator (Valeri et al , 1974). The platelets
were stored for as long as 6 months either at -80 C alone or at -80 C followed

by -150 C. The platelets were thawed without agitation , washed by dilution with
100 ml of plasma containing 2% 0t450 and 20 .l of ACD, centrifuged to remove al l
the supern atant , and stored in 30 .1 of plasma at room temperature for up to 4

• hours before transfusion. It took about 30 minutes to wash 12 units of platelet
concentrates.

Platelet circulation was measured by a 51Cr labeling procedure as previously
described (Valeri et al, 1974) and by an increase in platelet count following
transfusion into thrombocytopenic patients.

Results. When serial centrifugation was used to isolate the platelet concen-
trete from CPD blood , the in vitro recovery value was 65%. After storage at
room temperature for 24 hours the platelets had excellent circu lation : recovery
values in vivo of about 50% 2 hours after transfusion, 51Cr 1-1/2 values of 4
days, and lifespan values of 8.5 days.

Double units of platelet concentrates isolat ed from CPD blood by serial
centrifugatio n, frozen with S or 6% 01450 at about 2 C per minute and stoned at
-$0 C for about 6 months, had freeze-thaw-wash recovery of about 70% , recovery
in ~~~~~ of about 35%, 51Cr T-l/2 value of 4 days, and linear lifespan of 8 days

• (Figure 1). The platelets were abl, to reduce the prolonged bleeding time and
increu• the platelet count in patients with thro~~ocytopenia (Figure 2).
Wash ing reduced the DM50 by at least 90%, and the residual DM50 was about 400 mg

• p.r unit. We noted no significatt diff erences whether 4% 5%, or 6% DMSO was
used to freeze th, platelets at about 2 C pu minute in a -$0 C mechanical
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re fr igerator (Figures 3A and 3B) . Nor wore there any significant differences
between platelets stored for 6 months at -SO C alone and those stored at a
com binat ion of -80 C and -150 C (Fi~urc 4).

When we used intermittent continuous-flow centrifugat ion in the Ilaemonctics
Blood Processor 10 wi th the disposable polycarbonato bowl to isolate platelet
concentrates from ACU-co llected blood , the platelets frequently adhered to the
disposable bowl. There were many inconsistencies in the results , and platelets

stored for 1 month at -80 C had poor in vivo circulation (Figure 5).

Discussion. In a previous study in our laboratory we found that washing DM50-
preserved platelets after thawing improved the circulation in vivo (Ilandin and

Valeri , 1972). Djerassi and his associates (1966) and Slichter and Ilarkcr
(1972), on the other hand, do not believe that postthaw washing of D’ISO-
preserved platelets is necessary. Results of another of our studies revealed no
significant differences betweon platelets freeze-preserved with 5% DMSO at 1 C

per minute in a special freezing machine by storage at -150 C for 24 hours and
• platelets freeze-preserved with 6% DM50 at about 2 C per minute by storage in a

• -80 C mechanical refrigerator for 24 hours (Valeri , 1974).

In this study plateletpheresis was used to isolate multiple units of platelet

concentrates from blood collected in CPD or ACD from a single donor. Serial

• centrifugation was used to isolate the pl atelets from CPD blood , and intermittent
• continuous-flow centrifugation with the tlaeaonetics Blood Processor 10 was used

to isolate platelets from ACD blood . After freeze-preservation with 4%, 5%, or
• 6% DMSO at -80 C or -150 C for as long as 6 months, the platelets from the CPD
• blood had recovery values in vitro of about 70%, and circulation in vivo was

about 40% that obtained with fresh platelets. Platelets from the lCD blood were

freeze-preserved with 4% , 5%, or 6% 014S0 at -$0 C, end after 1 month of stora ge
the results we re unsatisfactor y . Th. recove ry value s in vitro were lower than
those reported by Tullia et al (1971) and by Szymanski et al (1973). These
platelets were damaged durin g the isolation procedure and were not able to
tolerate fr .*z.-preservat icn . Until someone solves the technical proble ms

• associated with the isolation procedur , using intermittent continuous-flow
centri fugati en in the polyca rbonate disposable bowls , this approach cannot be
considered for large scal . clinical use.
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