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(J.•••••c•,,,.. DEPARTMENT OF REALm&. HUMAN SERVICES 

.... ~ 
~ ... IIG 

Public Health Service 

Food and Drug Administration 
9200 Corporate Boulevard 
Rockville MD 20850 

JAN 2 6 1996 

Mr. Thomas D. Nickel 
Vice President, Regulatory Affairs & Quality Assurance 
Arrow International, Incorporated 
3000 Bernville Road 
Reading, Pennsylvania 19612 

Re: K953746 
Trade Name: Arrow High Flow Fluid Administration Set 

W/Blood Filter and Extension Set 
Regulatory Class: II 
Product Code: FPA 
Dated: November 30, 1995 
Received: December 5, 1995 

Dear Mr. Nickel: 

We have reviewed your Section 510(k) notification of intent to 
market the device referenced above and we have determined the 
device is substantially equivalent to devices marketed in 
interstate commerce prior to May 28, 1976, the enactment date 
of the Medical Device Amendments or to devices that have been 
reclassified in accordance with the provisions of the Federal 
Food, Drug, and Cosmetic Act (Act). You may, therefore, 
market the device, subject to the general controls provisions 
of the Act. The general controls provisions of the Act 
include requirements for annual registration, listing of 
devices, good manufacturing practice, labeling, and 
prohibitions against misbranding and adulteration. 

If your device is classified (see above) into either class II 
(Special Controls) or class III (Premarket Approval) it may be 
subject to such additional controls. Existing major 
regulations affecting your device can be found in the Code of 
Federal Regulations, Title 21, Parts 800 to 895. A 
substantially equivalent determination assumes compljance with 
the Good Manufacturing Practice for Medical Devices: General 
(GMP) regulation (21 CFR Part 820) and that, through periodic 
GMP inspections, FDA will verify such assumptions. Failure to 
comply with the GMP regulation may result in regulatory 
action. In addition, the Food and Drug Administration (FDA) 
may publish further announcements concerning your device in 
the Federal Register. Please note: this response to your 
premarket notification submission does not affect any 
obligation you might have under sections 531 through 542 of 
the Act for devices under the Electronic Product Radiation 
Control provisions, or other Federal Laws or Regulations. 

I 

m 
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Page 2 - Mr. Nickel 

This letter immediately will allow you to begin marketing your 
device as described in your 510(k) premarket notification. An 
FDA finding of substantial equivalence of your device to a 
legally marketed predicate device results in a classification 
for your device and permits your device to proceed to the 
market, b1.1t" it does not mean that FDA approves your device. 
Therefore, you may not promote or in any way represent your 
device or its labeling as being aoproved by FDA. If you 
desire specific advice for your device on our labeling 
regulation {21 CFR Part 801 and additionally 809.10 for in 
vitro diagnostic devices), promotion, or advertising please 
contact the Office of Compliance, Promotion and Advertising 
Policy Staff {HFZ-300) at {301) 594-4639. Other general 
information on your responsibilities under the Act may be 
obtained from the Division of Smal Manufacturers Assistance 
at their toll free number {800) 6 -2041 or at (301) 443-6597. 

s·nce ':YUlftflEA[ 
Timo A. Ulatowski 
Actin Director 
Division of Dental, Infection Control 

and General Hospital Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 

m 
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510(K) ROUTE SLIP 

510(k) NUMBER K953746 PANEL HO DIVISION DDIG BRANCH GHDB 

~ TRADE NAME ARROW HIGH FLOW FLUID ADMINSITRATION SET W/BLOOD FILTER & 

COMMON NAME 

PRODUCT CODE 

APPLICANT ARROW INTL .. INC. 
SHORT NAME ~A~R~R~OW=-~----~-----------------------------------------­

CONTACT THOMAS D NICKEL 
DIVISION ~~~~~~~~~~-----------------------------------­ADDRESS 3000 BERNVILLE ROAD 

READING. PA 19605 
PHONE NO, (QlQ) !Za-~ 

MANUFACTURER ARROW INTL .• INC. 

DATE ON SUBMISSION 18-JUL-95 

DATE RECEIVED IN ODE 10-AUG-95 

DECISION 

SUPPLEMENTS RECEIVED 

FAX NO. (_) ----
REGISTRATION NO. 1036844 

DATE DUE TO 510(K) STAFF 24-0CT-95 

DATE DECISION DUE 08-NOV-95 

DECISION DATE --------

DUE POS OUT SUBMITTED 

30-NOV-95 05-DEC-95 18-FEB-96 

DUE 

04-MAR-96 

CORRESPONDENCE SENT DUE BACK 

27-0CT-95 26-NOV-95 HOLD LETTER 

Is this 510(k} identified as a Class III device __ YES __ NO 
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DEPARTMENT OF HEALTH&. HUMAN SERVICES Public Health Selvice 

---------------------------- -· -----------

Date . +-~\"~ Memorandum 

From REVIEWER( S) - NAKE(S >--~~QIII!I!1li~--=~~~...x.Jq..!~"!---r-----

To THE RECORD -- It is my recaa.endation that the s~ject SlO(k) Notification: 

~s substantially equivalent to marketed devices. 

' 
[] Requires preaarket approval. NOT substantially equivalent to marketed devices. 

[] Requires more data. 

[] Other (e.g., exe~t by regulation, not a devi~e, duplicate, etc.) 

Is this device subject to Postmarket Surveillanc~ 

Is this device subject to the Tracking Regulation~ '­
Was clinical data necessary to support the review of this SlO(k)? 

0 YES 

0 YES 

0 YES 
.,1 

This 510(k) contains: Truthful and Accurate Statement [] Requested ~nclosed · 
(required for originals received 3-14-95 and after) 

[]A SlO(k) sUIIIIary OR ~SlO(k) statement 

[] The required certification and summary for class III dev~es 

The submitter requests under 21 CFR 807.95: []No Confidentiality 

[] Confidentiality for 90 days [] Continued Confidentiality exceeding 90 days 

Predicate Product Code with Additional Product Code(s) 
panel and class: 9'6 .~~Q with panel (optional): 

~ fVA SLf; AL+;st~, ~~~------

II 
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·~~ 

DcJcri(oU...: w-ae~oa 
IIMooc New wMutldcd 
o.:.kcR.~cd 

as Ncofcd 

SlO(k) "SUBSI'AN11AL EQUIVALENCE" 
DECISION-MAKING PROCESS (DETAILED) 

New Onloc lo C..,_... C. 

M...t<dcd~ 

0 ll No O.llocDIIC~Akcrdocl.c...sc.t Yes 
0 

O.C.NcwDmoc s-- ~-- 1 
......._sc""-CIIild ErC ... ~.......,.M•J ~ ·NotS4olocc&auallr 

1
4 c..swcrlapec:t-WCIIJ.M E~p~ .. .._. 

' Etrocd-t!"" Ddcnala•Cio• 

N-DaiocU...S..C.._... • I No NcwOc$cHu]'fcw -l 
U.C: ... Ma.r toe -MIIIMIII'IIJ ~ U.C: l ~w&aot· . -

=~J.Ls: No Jh y~ g.~-~ 
~--if-' -~7., G1=-- j 

n ..... _ I .. ._.. ........ .._ 
c. r-oc~ UH:NcwOunct~ No ~

0 a.~ ,.....Eootql Eat.t CwAIIciMc Etfecu of 

@ fYcs @ {Yes 
No Arc rcrr-- OM.A"......ac r .. ~ Equl .. ~!··· 

l ~I Yes 

Ale Perf--Oac&An.llabl.c No 
te~EtredseCNcwl 
0.•~!··· 

rcn;;:.t.ttec 

Required 

Yes 
Pctfenn..,cc 

Oat. 
R.cqaln:d 

L Pcrienaan«l~~~! 0 O 2__lo-.r.cJ 
~·-~! ;; IJ l Yes ~ .. F! 
To@ ~ To@ 

S lO(k) submissions compare new dewccs to market~ de¥Kx:s. FDA requesu :additioaal iaformatioca iC l~ cclati9Q.Sbip 
between marketed and "predi~e· (prc-AIR<:admenu oc rcdassifecd pos(-AineAdmenu) 4cMccs is Utdc&f. 

This decision u normally bas.:d OCl dcsaiptM: inCormatiou alone, but limited testing infonnatimi is s.ontetim::s required. 

• • • Data may be in the SlO(k). ocher SlO(k)s. the Center's dassif&Cition files. or the literature. 

-

,.--.. 

.-. 

~~ 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Premarket Notification [SlO(k)] Review 

K953746 

Date: January 25, 1996 

To: The Record 
From: Richard E. Galgon, Biomedical Engineer 

Sponsor: 

Contact: 

Arrow International 
3000 Bernville Road 
Reading, PA, 19605 

Thomas D. Nickel 
Vice President, Regulatory Affairs and Quality Assurance 

(610) 378-0131 

MEMORANDUM 

Food and Drug Administration 
Office of Device Evaluation 
9200 Corporate Avenue 
Rockville, MD 20850 

Office: HFZ-420 
Division: DDIGD/GHDB 

Device Name: Arrow High Flow Fluid Administration Set with Blood Filter and Extension Set (Model HF-

01200) 

I. Purpose 

The referenced premarket notification represents an intention by the sponsor to introduce into interstate 
commerce a new medical device to be known as the Arrow High Flow Fluid Administration Set with Blood 
Filter and Extension Set (Model HF-01200). This trade name and model number are identical to a similar device 

distributed by the sponsor since 1986. 

The sponsor has sold a high flow blood and fluid administration set manufactured by Migada, Ltd, Rehovot, 
Isreal, since 1986. This set was purchased by the sponsor in bulk, non-sterile. The sponsor then packaged the 
set and sterilized it for commercial distribution. The supplier, Migada, held the 510(k) for this set, K861275. 

The sponsor has found an alternate supplier who is able to provide "the exact same set." The subject 510(k) 

requests clearance to market this set provided by the alternate supplier. 

ll. Narrative Device Description 

1.0 Intended Use. The Arrow High Flow Fluid Administration Set with Blood Filter and Extension Set (Model 
HF-01200) is intended for high volume, rapid administration of whole blood, diluted packed cells, and 

physiological fluids when connected to a large bore infusion catheter. 

2.0 Device Description. 

Summary Information 

Life-supporting or life-sustaining? No 

Implant (short-term or long-term)? No 
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Sterile? Yes 

Single use? Yes 

Prescription use? Yes 

Home use or portable? Yes 

Drug or biologic component? No 

Kit? No 

Software-driven? No 

Electrically operated? No 

Truthful and accuracy statement? Yes 

Summary of safety and effectiveness? No 

51 O(k) certification? Yes 

The Arrow High Flow Fluid Administration Set with Blood Filter and Extension Set (Model HF-01200) consists 
of two components, the administration set with blood filter and the extension set. The administration set from 
proximal to distal end consists of two vented blood spikes (acrylic, DR 100, Rohm & Haas) connected through a 
Y-site (PVC, MIXVIL AM/20-W17, TPV Argenta) to a drip chamber (PVC, MIXVIL AM/20-W17 and AM/88-
W17, TPV Argenta) containing a 260 J.llil filter (polypropylene, MOPLEN S30/G, Himont). The drip chamber is 
attached to the administration set tubing (PVC, MIXVIL AM/14, TPV Argenta). Incorporated into the 
administration set tubing are two in-line luer lock T-pieces (PVC, MIXVILL AM/90-W17, TPV Argenta), and 
one in-line injection site. The injection site is constructed from polypropylene (NOVOLEN 1100 HX, BASF 
Germany), natural latex rubber (Mixture 61-FU, Farmagossa, Italy), and PVC (MIXVIL AM/90-Wl7, TPV 
Argenta). The administration set terminates in a female luer lock (MIXVIL AM/90-W17, TPV Argenta). 

From proximal to distal end, the extension set consists of a rotating male luer lock (ABS, TERLURAN KR 
2802TR, BASF Germany) attached to the extension tubing (PVC, MIXVIL AM/14, TPV Argenta), and 
terminates with a female luer lock (MIXVIL AM/90-W17, TPV Argenta). The extension set incorporates one in­
line injection site identical to those used in the administration set. Both sets utilize tubing pinch clamps. 
Drawings for both sets are provided in Attachment 2. 

2.1 Sterilization. The subject device will be sterilized to a SAL of 10·6 using EtO gas. The sponsor indicates 
EtO residual levels will be 25, 25, and 250 ppm for ethylene oxide, ethylene chlorohydrin, and ethylene glycol. 

2.2 Pyrogenicity. The device will be labeled non-pyogenic. Pyrogenicity will be verified using either the LAL 
test or USP pyrogen test. 

2.3 Packaging. The device will be unit packed in a polystyrene tray topped with a Tyvek lid. 

2.4 Labeling. The sponsor has provide package labels, Instructions for Use, and promotional literature for the 
device. The labeling contains the prescription statement in accordance with 21 CFR §801.109(b). This device is 
to be changed every 24 hours. The PVC used in this device contains DEHP plasticizer. 

Ill. Correspondence 

The referenced premarket notification was received on August 10, 1995. The submission appears to have been 
received by the Center for Biologics Evaluation and Research (CBER) on July 21, 1995. It was then forwarded 
to CDRH and received as indicated. 

t/ 
m 
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On October 16, 1995, the sponsor was contacted via telephone. The availability of test data to support claims 
made in the promotional literature provided in Attachment 1 was discussed. Following, a facsimile was sent to 
the sponsor outlining the issues and concerns regarding this application (see telephone memorandum dated 
October 16, 1995). 

On October 20, 1995, a facsimile in response to the telephone conversation of October 16, 1995, was received 
informing CDRH that the sponsor would not be able to respond to the issues raised before November 1, 1995. 
Therefore, they requested a hold letter be issued detailing the outstanding issues. On October 27, 1995, this 
application was put on hold pending the receipt of additional information and a letter was sent to the sponsor 
outlining the outstanding issues. 

A response to the letter dated October 27, 1995, was received on December 5, 1995. The information submitted 
did not fully address the concerns raised in the letter dated October 27, 1995. Therefore, the sponsor was 
contacted on January 18, 1996 (see telephone memorandum) for additional information which had not been 
provided in the response. 

On January 23, 1996, the sponsor provided the requested additional information. This application now contains 
sufficient information upon which a final decision can be made. 

IV. Substantial Equivalence 

The Arrow High Flow Fluid Administration Set with Blood Filter and Extension Set (Model HF-01200) and the 
High Flow Administration Set cleared under K861275 have the same intended use and indications for use as well 
as similar technological characteristics. These devices differ only in material specification. 

The geometry and components incorporated into the two devices are identical (see K861275 for dimensions of 
predicate device). A side-by-side comparison of the geometrical configuration and composition of these two 
devices is adequate to establish equivalent mechanical and functional performance between the two devices. 
This conclusion is confirmed by the results described in the Product Qualification Report for the subject device 
(Attachment 3) and those reported in the "Technical Report" for the predicate device (Attachment 2). An 
analysis of these results indicates both devices meet the minimum flow specification of 625 cclmin under a head 
height of 85 em and 1250 cc/min at a pressure of 300 mmHg. 

In order to support equivalent biocompatibility between the two devices, the sponsor has provided test protocols 
and results from the following tests conducted on the materials of the subject device: (1) sensitization, (2) 
intracutaneous reactivity, (3) cytotoxicity, (4) acute systemic toxicity, (5) hemocompatibility, and (6) 
mutagenicity. The results from these tests are acceptable. Therefore, the materials of the subject device are 
considered biocompatible for the intended use of the device per Blue Book Memorandum #095-1. 

The labeling for the subject device is comparable to current administration set labeling. Therefore, no new types 
of safety and effectiveness questions exist. 

V. Recommendation 

I believe this device is substantially equivalent to: 

80 FPA Set, Administration, Intravascular 

Classification should be based on: 

880.5440 Class ll f;t,./G Aj._ /fu 
q 

m 
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"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION 

Document Number: 

Reviewer: Richard E. Galgon 

Division/Branch: Division of Dental, Infection Control, and General Hospital Devices 
General Hospital Devices Branch 

Device Name: Arrow High Flow Administration Set with Blood Filter and Extension Set 

Product To Which Compared (SlO(K) Number H Known): High Flow Administration Set (K861275) 

YES NO 

1. Is Product A Device? ./ If NO= Stop 

2. Is Device Subject To 510(k)? ./ If NO= Stop 

3. Same Indication Statement? ./ If YES= Go To 5 

. 4. Do Differences Alter The Effect Or Raise New If YES = Stop NE 
Issues of Safety Or Effectiveness? 

5. Same Technological Characteristics? ./ If YES = Go To 7 

6. Could The New Characteristics Affect Safety Or If YES= Go To 8 
Effectiveness? 

7. Descriptive Characteristics Precise Enough? ./ If NO= Go To 10 
If YES = Stop SE 

8. New Types Of Safety Or Effectiveness Questions? If YES = Stop NE 

9. Accepted Scientific Methods Exist? If NO = Stop NE 

10. Performance Data Available? ./ If NO = Request Data 

11. Data Demonstrate Equivalence? ./ Final Decision: SE 

Note: In addition to completing the form on the LAN, "yes" responses to questions 4, 6, 8, and 11, and every 
"no" response requires an explanation. 

See attached review memorandum. 

q 
I \ 
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Certified Mail 

-...._./ January 18, 1996 

Richard Galgon _ f\ , , \.i •. ,, ~. \i i :; l::. / ') ~'~· c r u , .. , ~ . 
Food and Drug Administration 
Center for Devices and Radiological Health (HFZ-420) 
9200 Corporate Boulevard 
Rockville, MD 20850 

RE: 510(k) Premarket Notification K953746 

ARROW 
INTERNATIONAL 

3000 Bernville Road 
Reading, PA 19605 

Mailing Address: 
P.O. Box 12888 
Reading, PA 19612 

(610)378-Q131 
FAX: (610) 374·5360 

Arrow High Flow Administration Set with Blood Filter and Extension Set 

Dear Mr. Galgon: 

This letter is in response to our phone discussion today. 

• We will add the following statement to the produd lid copy: 
"This set contains DEHP plasticizer' 

• We will assure that the device meets the following EtO residual limits before release 
for shipment: 
ethylene oxide - 25 ppm 
ethylene chlorohydrin - 25 ppm 
ethylene gylcol - 250 ppm 

• The 510(k) numbers applicable to the produds in the Arrow emergency fluid 
resuscitation device brochure are as follows: 

• Trauma kit containing sheath introducer- K780532 and K7811846 
• Peritoneal Lavage kit- K811627 
• Rapid infusion exchange kits with sheath introducers and devices - K780532 

and K781846 
• High Flow Fluid administration set- K861275 
• Emergency Infusion devices - K840455 

Sincerely, 
• 

v 
Thomas D. Nickel 
Vice President, Regulatory Affairs 

and Quality Assurance 

TDN/crk 

960031tr ;0 
.....__,/ c: C. Botterbusch 

;:::!11 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Office of Device Evaluation 
9200 Corporate Avenue 
Rockville, MD 20850 

Memorandum of Telephone Conversation 

Date: January 18, 1996 

Between: Richard E. Galgon, Biomedical Engineer, CDRH/ODFJDDIGD/GHDB, (HFZ-420 
And: Thomas D. Nickel 

Subject: 

Vice President, Regulatory Affairs and Quality Control 
(610) 478-3137 

K953746 Arrow High Flow Administration Set with Blood Filter and Extension Set 

I contact Mr. Nickel in response to the additional information received December 5, 1995. I requested the 
following additional information which was not provided in the response: 

1. references to 510(k) document numbers under which the devices and kits promoted in the document 
titled "Arrow Emergency Fluid Resuscitation Devices" received marketing clearance; 

2. a statement indicating the EtO residual limits for the subject device will be 25, 25, and 250 ppm for 
EtO, EtC, and EtG, respectively; and 

3. a statement indicating the following statement will be added to the labeling: "This set contains DEHP 
plasticizer." 

Mr. Nickel agreed to provide the information as requested. 

-111 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service 

December 06, 1995 

ARROW INTL., INC. 
3000 BERNVILLE ROAD 
READING, PA 19605 
ATTN: THOMAS D. NICKEL 

Food and Drug Administration 
Center for Devices and 
Radiological Health 
Office of Device Evaluation 
Document Hail Center (BPZ-401) 
9200 Corporate Blvd. 
Rockville, Maryland 20850 

510(k) Number: 
Product: 

K953746 
ARROW HIGH FLOW 
FLUID 
ADMINSITRATION 
SET W/BLOOD 

The additional information you have submitted has been received. 

We will notify you when the processing of this submission has been 
completed or if any additional information is required. Please 
remember that all correspondence concerning your submission MUST 
be sent to the Document Mail Center (HFZ-401) at the above 
letterhead address. Correspondence sent to any address other than 
the one above will not be considered as part of your official 
premarket notification submission. Because of equipment and 
personnel limitations we cannot accept telefaxed material as part 
of your official premarket notification submission, unless 
specifically requested of you by an FDA official. 

The Safe Medical Devices Act of 1990, signed on November 28, states 
that you may not place this device into commercial distribution 

~, until you receive a letter from FDA allowing you to do so. As in 
the past, we intend to complete our review as quickly as possible. 
Generally we do so 90 days. However, the complexity of a submission 
or a requirement for additional information may occasionally cause 
the review to extend beyond 90 days. Thus, if you have not received 
a written decision or been contacted within 90 days of our receipt 
date you may want to check with FDA to determine the status of your 
submission. 

If you have procedural or policy questions, please contact the 
Division of Small Manufacturers Assistance at (301) 443-6597 or at 
their toll-free number (800) 638-2041, or contact me at (301) 594-1190. 

Sincerely yours, 

Marjorie Shulman 
supervisory Consumer Safety Officer 
Premarket Notification Section 
Office of Device Evaluation 
center for Devices and 

Radiological Health 

t1 
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Certified Mail P.O. Box 12888 
Reading, PA 19612 

November 30, 1995 J~ 
INTERNATIONAL 

Food and Drug A.m.tntatl!ilien 
Center for Oe·vi$8'$ arM ·Piadiftil:tog•oal Health 
Dpoument M~rl Ce~ter (iH:FZ.-4<>1) 
iiOO Corporate Boulevard 
Rockville, MO 208:50 

3000 Bernville Road 
Reading, PA 19605 

(61 0) 378-0131 
FAX: (610)374-5360 

RE: 510(k) PremePkfit Not~'icliltion K953746 
Arrow High Ftow Ao-minis:trati:on Set with Blood Filter and Extension Set 

Dear Mr. Gal:gon: 

• , ~~~ . I ' 

(b) (4)
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If you have any questions, please call me direct at 610/478-3137, or FAX at 610/478-3172. 

Sincerely, 

VLt~-
Thomas D. Nickel 
Vice President, Regulatory Affairs 

and Quality Assurance 

TDN/crk 

9599altr 

m ' 

(b) (4)
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ARROW INTERNATIONAL, INC. 

AML-002 
Issue Date: 01/26/95 

Supersedes: 05/14/92 
Applies to: 8 

Page 1 of 3 

(b) (4)
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AML-002 
Issue Date: 01/26/95 

Supersedes: 05/14/92 
Applies to: B 

(b) (4)
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AML-002 
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MODEL 1000 
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AML-033 
ATTACHMENT 
Page 1 of 1 

The function of each subsection 
of the Model 1000 console 

is defined below. 

l__.!....--- READOUT PANEL provides the user 
with a numerical readout of scec­
imen loading and extension. -The 
type of reading is sele-::-.:ed by a 
4-position func~on s~itc~ before 
starting a test. 

1_.!....---LOAD CELL AMPLI:P:IER si~al 
conditions and amplifies the 
output of the weigh bear.~ trans­
ducer to produce an accuracely 
calibrated outp~t for driving ~~e 

load readout cr an opt:i.onal 
recorder. 

AREA COKP. - ~~e Area Compensa~or 
e:tables t.,e ou::pu:: load signal to 
be propor::ional to s-.:ress by se~­
::i!1g a precis~on po::en~~o::~e::er in 
propor~on t:l t.":e speci::en c::-::ss­
sec::ional area. 

:(@~ I 

CB..li.RT W.G. - ~'le Char:: 1-!ag::ifi­
ca tion s;.ri tch provides a se lec­
ticn of ra tics be t:",.;ee:t the c!':art 
ac·.rance on an octional recorcer 
and · t-'1e extensien of the moving 
crosshead. ' 

I \ ..... r-'"':',--- CROSSBEA.D CDHTROL - provides t'1e 
controls for ~~e user to selec:: 

...,......~ 

~------------------------------------------~ t-'1e speed and direction of ~'1e 
~--------------------------~-------,----:~--_-_-_~ __ , _____ moving crosshead. 

I 
-POWER - main power switch for t'1e 

model 1000 system. 
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DEPARTMENT OF HEALTH &. HUMAN SERVICES Public Health Service 

OCT 2 7 1995 

Food and Drug Administration 
9200 Corporate Boulevard 
Rockville MD 20856 

Mr. Thomas D. Nickel 
.Vice President, Regulatory Affairs and Quality Assurance 

Arrow International, In~orporated 
3000 Bernville Road 
Reading, Pennsylvania 19605 

Re: K953746 
Arrow High Flow Administration Set with Blood Filter and 

Extension Set 
Dated: July 18, 1995 
Received: August 10, 1995 

Dear Mr. Nickel: 

We have reviewed your Section 510(k) notification of intent to 
market the device referenced above. We cannot determine if 
the device is substantially equivalent to a device marketed 
prior to May 28, 1976, the enactment date of the Medical 
Device Amendments, based solely on the information you 
provided. In order for us to complete the review of your 
submission, we require the following information: 

(b) (4)
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Page 4 - Mr. Nickel 

We believe that this information is necessary for us to 
determine whether or not this device is substantially 
equivalent to a legally marketed predicate device with regard 
to its safety and effectiveness. 

You may not market this device until you have provided 
adequate information described above and required by 21 CFR 
807.87(f) and (h), and you have received a letter from FDA 
allowing you to do so. If you market the device without 
conforming to these requirements, you will be in violation of 
the Federal Food, Drug, and Cosmetic Act (Act). You may, 
however, distribute this device for investigational purposes 
to obtain clinical data if needed to establish substantial 
equivalence. Clinical investigations of this device must be 
conducted in accordance with the investigational device 
exemption (IDE) regulations. 

If the information, or a request for an extension of time, is 
not received within 30 days, we will consider your premarket 
notification to be withdrawn and your submission will be 
deleted from our system. If you submit the requested 
information after 30 days it will be considered and processed 
as a new 510(k); therefore, all information previously 
submitted must be resubmitted so that your new 510(k) is 
complete. 

The requested information, or a request for an extension of 
time, should reference your above 510(k) number and should be 
submitted in duplicate to: 

Food and Drug Administration 
Center for Devices and 

Radiological Health 
Document Mail Center (HFZ-401) 
9200 Corporate Boulevard 
Rockville, Maryland 20850 
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Page 5 - Mr. Nickel 

If you have any questions concerning the contents of this 
letter, please contact Mr. Richard E. Galgon at (301) 
594-1287. If you need information or assistance concerning 
the IDE regulations, please contact the Division of Small 
Manufacturers Assistance at its toll-free number (800) 
638-2041 or at (301) 443-6597. · 

Sincerely yours, 

~~~~k~ 
Timothy A. Ulatowski 
Acting Director 
Pilot Division 
Office of Device Evaluation 
center for Devices and 

Radiological Health 
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Mr. Thomas D. Nickel 
Vice President, Regulatory Affairs and Quality Assurance 
Arrow International, Incorporated 
3000 Bernville Road 
Reading, Pennsylvania 19605 

Re: K953746 
Arrow High Flow Administration Set with Blood Filter and 

Extension Set 
Dated: July 18, 1995 
Received: August 10, 1995 

Dear Mr. Nickel: 

We have reviewed your Section 510(k) notification of intent to 
market the device referenced above. We cannot determine if 
the device is substantially equivalent to a device marketed 
prior to May 28, 1976, the enactment date of the Medical 
Device Amendments, based solely on the information you 
provided. In order for us to complete the review of your 
submission, we require the following information: 

(b) (4)
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Page 4 - Mr. Nickel 

We believe that this information is necessary for us to 
determine whether or not this device is substantially 
equivalent to a legally marketed predicate device with regard 
to its safety and effectiveness. 

You may not market this device until you have provided 
adequate information described above and required by 21 CFR 
807.87(f) and (h), and you have received a letter from FDA 
allowing you to do so. If you market the device without 
conforming to these requirements, you will be in violation of 
the Federal Food, Drug, and Cosmetic Act (Act). You may, 
however, distribute this device for investigational purposes 
to obtain clinical data if needed to establish substantial 
equivalence. Clinical investigations of this device must be 
conducted in accordance with the investigational device 
exemption (IDE) regulations. 

If the information, or a request for an extension of time, is 
not received within 30 days, we will consider your premarket 
notification to be withdrawn and your submission will be 
deleted from our system. If you submit the requested 
information after 30 days it will be considered and processed 
as a new 510(k); therefore, all information previously 
submitted must be resubmitted so that your new 510(k) is 
complete. 

The requested information, or a request for an extension of 
··....._./ time, should reference your above 510 (k) number and should be 

submitted in duplicate to: 

Food and Drug Administration 
center for Devices and 

Radiological Health 
Document Mail Center (HFZ-401) 
9200 Corporate Boulevard 
Rockville, Maryland 20850 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Page 5 - Mr. Nickel 

If you have any questions concerning the contents of this 
letter, please contact Mr. Richard E. Galgon at (301) 
594-1287. If you need information or assistance concerning 
the IDE regulations, please contact the Division of Small 
Manufacturers Assistance at its toll-free number (800) 
638-2041 or at (301} 443-6597. 

Sincerely yours, 

Timothy A. Ulatowski 
Acting Director 
Pilot Division 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 

. ~- . -· ----- ~ - ~ ·---·-- -----·-··--··- ···-·· ··-···- --·---·--·--·- ------tll~lt~ ~~~~:-~------:-------------- ------ !-----~- -~---------~--~------~I & r~~ I -- I ~tt~~l w- 1··ft~ 
(lr U.S. GOVERHMEHT PRIHTIHG Of'FtCE 1lt91·S19-711 
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HFZ-404 
HFZ-420 
D.O. 

DMC 
510(k) staff 
DDIGD-Pilot Division 

dft: 
f/t:HFZ-420:RXG:Michele:10/26/95 
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Date 

From 

Subject 

To 

DEPARTMENT Of HEALTH &. HUMAN SERVICES Public Health Service 

------------- --··· - ·--- ---·-------------------,----

. l+'l\ctr 
REVIEWER(S) 

Memorandum 

_ NAKK(S) R:w c G ~M 
510(k) NUMBER --.---+JC_--=---:q=----:::5 3=---.:..7~'-1 b=-----
THE RECORD -- It is my recommendation that the subject SlO(k) Notification: 

[] Is substantially equivalent to marketed devices. 

[] Requires premarket approval. NOT substantially equivalent to marketed devices. 

J Requires more data. ~ lJ! l.tt\tr 
[] Other (e.g., exeapt by regulation, not a device, duplicate, etc.) 

Is this device subject to Postmarket Surveillance? [] YES 

Is this device subject to the Tracking Regulation? [] YES 

Was clinical data necessary to support the review of this SlO(k)? [] YES 

(]NO 

(]NO 

(]NO 

~, This 510(k) contains: Truthful and Accurate Statement [] Requested [] Enclosed 
(required for originals received 3-14-95 and after) 

[] A 510(k) summary OR [] A 510(k) statement 

(] The required certification and summary for class III devices 

The submitter requests under 21 CFR 807.95: (]No Confidentiality 

[] Confidentiality for 90 days (] Continued Confidentiality exceeding 90 days 

Predicate Product Code with 
panel and class: 

REVIEW: t6~~~k.fDt{G 
(BRANCH CR EF 

Additional Product Code(s) 
with panel (optional): 

GiHJ2P 
(BRANCHCODE) 

FINAL REVIEW: Lbu.Nab~ ~ ·~'l(C­
(DIVISION DIR~ 

I~ 
l 0 (21-1~ 5 

(DATE) l 
Revised J/S/95(_A 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Date: October 25, 1995 

To: The Record 
From: Richard E. Galgon, Biomedical Engineer 

Sponsor: 

Contact: 

Arrow International 
3000 Bernville Road 
Reading, PA, 19605 

Thomas D. Nickel 
Vice President, Regulatory Affairs and Quality Assurance 
(610) 378-0131 

MEMORANDUM 

Food and Drug Administration 
Office of Device Evaluation 
9200 Corporate A venue 
Rockville, MD 20850 

Office: HFZ-420 
Division: DDIG/GHDB 

Device Name: Arrow High Flow Fluid Administration Set with Blood Filter and Extension Set (Model HF-
01200) 

I. Purpose 
The .referenced premarket notification represents an intention by the sponsor to introduce into interstate 
commerce a new medical device to be known as the Arrow High Flow Fluid Administration Set with Blood 
Filter and Extension Set (Model HF-01200). 

II. Narrative Device Description 
1.0 Intended Use. The sponsor has described the device as an administration set, but has not provided a 
statement of intended use to include all indications for use. 

2.0 Device Description. 
Summary Information 

Life-supporting or life-sustaining? No 

Implant (short-term or long-term)? No 

Sterile? Yes 

Single use? Yes 

Prescription use? Yes 

Home use or portable? Yes 

Drug or biologic component? No 

Kit? No 

Software-driven? No 

Electrically operated? No 

Truthful and accuracy statement? Yes 
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Summary of safety and effectiveness? No 

510(k) certification? Yes 

The Arrow High Flow Fluid Administration Set with Blood Filter and Extension Set (Model HF-01200) consists 
of two components, the administration set with blood filter and the extension set. The administration set from 
proximal to distal end consists of two vented blood spikes (acrylic, DR 100, Rohm & Haas) connected through a 
Y-site (PVC, MIXVIL AM/20-W17, TPV Argenta) to a drip chamber (PVC, MIXVIL AM/20-W17 and AM/88-
W17, TPV Argenta) containing a 260 jllil filter (polypropylene, MOPLEN S30/G, Himont). The drip chamber is 
attached to the administration set tubing (PVC, MIXVIL AM/14, TPV Argenta). Incorporated into the 
administration set tubing are two in-line luer lock T-pieces (PVC, MIXVILL AM/90-W17, TPV Argenta), and 
one in-line injection site. The injection site is constructed from polypropylene (NOVOLEN 1100 HX, BASF 
Germany), natural latex rubber (Mixture 61-FU, Farmagossa, Italy), and PVC (MIXVIL AM/90-W17, TPV 
Argenta). The administration set terminates in a female luer lock (MIXVIL AM/90-W17, TPV Argenta). 

From proximal to distal end, the extension set consists of a rotating male luer lock (ABS, TERLURAN KR 
2802TR, BASF Germany) attached to the extension tubing (PVC, MIXVIL AM/14, TPV Argenta), and 
terminates with a female luer lock (MIXVIL AM/90-W17, TPV Argenta). The extension set incorporates one in­
line injection site identical to those used in the administration set. Both sets utilize tubing pinch clamps. See 
Attachment 2 for device drawings. 

2.1 Sterilization. The subject device will be sterilized to a SAL of 10·6 using EtO gas. The sponsor indicates 
EtO residual levels will be in accordance with the FDA proposed regulation of June 23, 1978 and ISO/DIS 
10993-7 .2; however, the sponsor has not indicated a classification for the device with respect to these references. 

2.2 Pyrogenicity. The device will be labeled non-pyogenic. Pyrogenicity will be verified using either the LAL 
test or USP pyrogen test. 

2.3 Packaging. The device will be unit packed in a polystyrene tray topped with a Tyvek lid. 

2.4 Labeling. The sponsor has provide package labels, Instructions for Use, and promotional literature for the 
device. See below for comments. 

Ill. Correspondence 
The referenced premarket notification was received on August 10, 1995. The submission appears to have been 
received by the Center for Biologics Evaluation and Research (CBER) on July 21, 1995. It was then forwarded 
to CDRH and received as indicated. 

On October 16, 1995, I contacted Mr. Nickel, Vice President of Regulatory Affairs and Quality Assurance. We 
discussed the availability of test data to support claims made in the promotional literature provided in Attachment 
1. Following, I sent him a facsimile outlining the issues and concerns I had regarding this application (see 
telephone memorandum). 

On October 20, 1995, I received a facsimile back in response. Mr. Nickel informed me they would not be able 
to respond to the concerns before November 1, 1995. Therefore, he requested I issue a hold letter detailing the 
outstanding issues. This was verified by telephone on October 24, 1995. 

m 

II 

(b) (4)
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V. Reconunendation 
I recommend the referenced premarket notification be placed on hold until the sponsor provides additional 
information to address those deficiencies outline in my facsimile dated October 16, 1995, and above. 

~r!7~ ~r; 
Richard E. Galgon 
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16:23 ARROW LAW/RA/QC ~ 301 594 2358 N0.%4 Gl01 

ARROW 
International, Inc. 
3000 Bernville Road 
Reading, PA 19605 USA 
61 0/478·3137 
FAX: 610/478-3172 

PLEASE DELIVER THE FOLLOWING PAGE(S) TO: 

NAME: 

FROM: 

RE: 

DATE: 

Richard Ge&gon 
301 /594-2358 

Thomas D. NiCkel 

Your FAX of 1 0/16/95 • K963746 

October 20, 1 995 

Total number of pages including cover letter 1 

~------------~~----------~ 
We will not be 8b6e to ,...,...,cl by November 1, 1111, 10 go llhNd Md issue the letter. I em 
sorry we can't move 1h8t qulddy, but the Individuals invOlved In the project are not in the office 
until after November 1. 

1 appreciate your calling us on this and providing the opportunity to respond quickly. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Office of Device Evaluation 
9200 Corporate Avenue 
Rockville, MD 20850 

Memorandum of Telephone Conversation 

Date: October 16, 1995 

Between: Richard E. Galgon, Biomedical Engineer, CDRH/ODFJDDIG/GHDB ----
And: Thomas D. Nickel 

Subject: 

Vice President, Regulatory Affairs and Quality Assurance 
Arrow International 
(610) 378-0131 

K953746 Arrow High Flow Fluid Administration Set with Blood Filter (PIN HF-01200) 

I called Mr. Nickel in order to obtain information which was necessary to continue the review of the referenced 
premarket notification. We discussed the availability of test data to support the claims made in the promotional 
literature provided in Attachment 1. 

I informed Mr. Nickel I would send a facsimile outlining the issues and concerns I had regarding the referenced 
premarket notification. I requested a response by November 1, 1995, to provide sufficient time for review within 
this review cycle. I also requested that he contact me as soon as possible if any of the information being requested 
was not available in their files to allow me to issue a written hold letter. 

Finally, I requested he contact me if he needed any clarification of the information being requested in the facsimile. 

Following, I sent him the attached facsimile. 
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DHH~PH~DNCDRWODE 
DIVISION OF GENERAL AND RESTORATIVE DEVICES (PILOT) 

9200 CORPORATE BOULEVARD, HFZ-410 
ROCKVILLE, MARYLAND 20850 

ODE 

FROM: Richard E. Galgon 

DATE: October 16, 1995 

NO. OF PAGES: 3 

PHONE NO: (301) 594-1287 

FAX NO: (301) 594-2358 

TO: Thomas Nickel, VIce President, Regulatory Affairs and Quality Assurance 

~AX NO: (610) 478-3172 

SUBJECT: K953746 Arrow High Flow Administration Set with Blood Filter 

ADDITIONAL COMMENTS: 

As we discussed today, I am forwarding this facsimile containing the issues and concerns I 
have regarding the referenced 51 O(k). Please provide your response in the form of a facsimile, 
if possible, followed by a hardcopy submitted to the Document Mail Center (DMC). If you are 
unable to provide a facsimile copy, then provide only a hardcopy to the DMC. Your response 
should be received by November 1, 1995, to allow sufficient time for review within this review 
cycle. I am faxing this request because, as we discussed, I believe the information being 
requested is available in your files. If any of the information is unavailable in your files, please 
contact me as soon as possible in order to allow me to issue you a written hold letter. If you 
have any questions or need clarification to the questions being asked, please contact me at 
(301) 594-1287. Thanks for your cooperation. 

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY 
CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL AND PROTECTED FROM DISCLOSURE UNDER 

,PLICABLE LAW. If you are not the addressee, or a person authorized to deliver the document to the addressee, 
.._.,.ou are hereby notified that any review, disclosure, dissemination or other action based on the content of the 

communication is not authorized. H you have received this document In error, please Immediately notify us by 

telephone and return n to us at the above address by mall. Thank you. [ { ~ 
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October 16, 1995 

From: Richard E. Galgon 

To: Thomas Nickel 

SubJect: K953746 Arrow High Flow Administration Set with Blood Filter 

1. 

2. 

3. 

4. 

5. The literature titled • Arrow Emergency Fluid Resuscitation Devices" Identifies other Arrow products besides the 
sub)ect device. 

Provide references to 510(k) document numbers under which these devices and kits were 
cleared for marketing. 

Provide test protocols and results to support all claims made. 

6. The Instructions for use for the subJect device provided In Attachmant 1 Identify a 4-splke model (PIN HF..01201). 

Provide a complete description of this model Including engineering drawings, material 
specifications, operating characterlstlca, and labeling. Indicate whether or not the sterilization, 
pyrogenlclty, and packaging Information contained In the application Is also applicable to Model 
HF..01201. 

Either provide teat protocols and results to support the performance of this model or a valid 

•-dftc juotiflcotlon u to why .,. toodng condu- on .,. Model HF-G1200 dovlco lo ltCf 

(b) (4)
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7. 

repreMI1t.tive of the Model HF..01201. 

Indicate whether or not the PVC used In the s• contains DEHP plutlclzer. Modify the device labeling to Indicate 
Ita presence, If applicable. 

8. Were all available componenta (e.g., luer locks, tubing, filters, etc.) Incorporated Into the seta for blocompatlblllty 
testing? If not, lndlcata which components were Included In the ground seta, and justify the exclusion of those 
components which were not Included. 

9. You have lndlcatad that the subject devices will be sterilized ualng EtO gas and the EtO residual limits will be in 
accordance with the FDA propoaed regulation of June 23, 1978 and ISO 10993-7.2. Either specifically state the EtO 
realduallevels which you will meet for ethylene oxide, ethylene chlorohydrln, and ethylene glycol in ppm or Identify 
the device class as listed In the referenced FR notice under which your device falls. 
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PILOT Division Checklist 
for Premarket Notifications [510(k)s] 

.I I f'l .A I . 

Device Trade Name:~~L~~ m kW~···v· 
I K#: q(3/<f~ 

Submitter Name: !J~MJJ' -~~~ 
Date Received: ~/IW1~ 
90 Day Due Date: {O~k~ 

I 

() Review Tier (circle one): 1 3 

Question Yes No 

A. Is the product a device? J 

B. Is the device exempt from 510(k)? J 

c. Expedited Review Status: 
sponsor, 

Requested by 
\.../'"""" 

i ·-...._../ 
or identified by PILOT Division 

Granted by Pilot Division? 

D. Has this device been the subject of a 
previous NSE decision? ~ 

If yes, does this new 510(k) address 
the NSE Issues(s), e.g., performance 
data? 

E. Has the sponsor been the subject_ of an / integrity investigation? 

If yes, has the ODE Integrity 
Officer given permission to proceed 
with the rev~ew? ~ 

cision: ACCEPT / REFUSE TO ACCEPT ~pP De 

Administrative Reviewer Signature: 

Date: AUG 2 I 1995 
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PILOT DlVlSlOn Screening Checklist 
for Pn8m3rk~t Notifications (510(k)s] 

ELEMENTS ASTERISK (*) 

Device Name: 

Submitter Name: 

General Content of a 510(k) 

1.* General Information: a) trade name, b) 
common name, c) establishment registration 
number, if known d) address of manufacturing 
sites, e) FDA assigned device class 
(I,II,III), f) FDA review panel, if known, 
g) state if submission is for a new device 
or modification of a legally marketed 
device, h) identify legally marketed 
device(s) to which applicant claims 
equivalence of submitted device, i) 
applicant's name and address. 

COMMENT: 

2.* Safe Medical Device Act of 1990 
Requirements: 
a) 510(k) summary or statement (ALL devices) 
b) Truthful and Accurate Statement (see 
attached) 
c) Class III Certification & Summary (only 
for Class III devices). 

COMMENT: 

Proposed Labeling: a) device and package 
labels, b) pa~ka insert, c) statement of 
intended use, d) . omotional material that 
may accompan v1ce. 

COMMENT: 

4.* Description of Device Cor modification): 
diagrams, engineering drawings, or 
photographs. 

COMMENT: 

MISSING 
INFORMATION 

li 
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(;, 

Comparison Information: similarities and 
differences to named legally marketed 
equivalent device(s), a comparison table of 
attributes is recommended and should compare 

contrast: a) l~ing, b) intended use, 
pecifications,~aterials, e) 
ormance (bench, animal, clinical) data 

(as needed), f) analysis of comparable 
safety and effectiveness. 

COMMENT: 

6. Biocompatibility Data: needed for all direct 
or indirect patient or user-contacting 
materials per Tripartite Guidance or ISO 
standard, or provide a certification that 
materials are identical to legally marketed 
devices for same intended use. 

7. 

COMMENT: 

Sterilization Information: a) sterilization 
method, b) Sterility Assurance Level, c) 
type of packaging, d) pyrogen test method, 
e) EtO residues, f) radiation dose, g) 
statement of validation method. 

COMMENT: 

a. Software Validation & Verification: 
according to FDA guidance: a) hazard 
analysis, b) level of concern, c) 
development documentation, d) certification. 

COMMENT: 

9. Information Bacommended in FDA Guidance: 
There is an FDA guidance document for this 
device that recommends additional data. 

COMMENT: 

10. Kit Information: see attachment if this 
device is a kit. 

COMMENT: 

li 

(c)@ 
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DEPARTKENT OF HEALTH AND HUMAN SERVICES Public Health Service 

August 14, 1995 

ARROW INTL., INC. 
3000 BERNVILLE ROAD 
READING, PA 19605 
ATTN: THOMAS D. NICKEL 

510(k) Number: 
Received: 
Product: 

Food and Drug Mninistration 
Center for Devices and 
Radiological Health 
Office of Device Evaluation 
Doc\Dent Mail Center (HFZ-401) 
9200 Cbzporate Blvd. 
Rockville, Maryland 20856 

K953746 
10-AUG-95 
ARROW HIGH FLOW 
FLUID ADMINSITRATION 
SET W/BLOOD FILTER & 
EXTENSION SET 

The Center for Devices and Radiological Health (CDRH), Office of Device 
Evaluation (ODE), has received the Premarket Notification you submitted in 
accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act 
(Act) for the above referenced product. We have assigned your submission a 
unique 510(k) number that is cited above. Please refer prominently to this 
510(k) number in any future correspondence that relates to this submission. 
We will notify you when the processing of your premarket notification has been 
completed or if any additional information is required. YOU MAY NOT PLACE 
THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA 
ALLOWING YOU TO DO SO. 

On December 14, 1994, FDA published a regulation entitled "Medical Devices; 
Substantial Equivalence; 510(k) Summaries and 510(k) Statements; Class III 
Summaries; Confidentiality of Information." The regulation took effect 
March 14, 1995. Please note that this regulation includes a requirement that 
all submitters provide a statement that the submitter believes, to the best of 
his or her knowledge, that all data and information submitted in the premarket 
notification are truthful and accurate and that no material fact has been 
omitted. There may be other regulations or requirements affecting your device 
such as Postmarket Surveillance (Section 522(a)(l) of the Act) and the Device 
Tracking regulation (21 CFR Part 821). Please contact the Division of Small 
Manufacturers Assistance at the number below for more information. 

Please remember that all correspondence concerning your submission MUST be 
sent to the Document Mail Center (HFZ-401) at the above letterhead address. 
Correspondence sent to any address other than the Document Mail Center will 
not be considered as part of your official premarket notification submission. 
Because of equipment and personnel limitations, we cannot accept telefaxed 
material as part of your official premarket notification submission, unless 
specifically requested of you by an FDA official. Any telefaxed material 
must be followed by a hard copy to the Document Mail Center (HFZ-401). 

If you have procedural or policy questions, or want information on how to check 
on the status of your submission (after 90 days from the receipt date), please 
contact the Division of Small Manufacturers Assistance at (301) 443-6597 or 
their toll-free number (800) 638-2041, or call me at (301) 594-1190. 

Sincerely yours, 

Marjorie Shulman 
Consumer Safety Officer 
Premarket Notification Staff 
Office of Device Evaluation 
Center for Devices and Radiological Health 
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"MEMORANDUM 
DEPARTMENT OF HEALTH AND HUMAN SERVICES 

PUBLIC HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 

CENTER FOR BIOLOGICS EVALUATION AND RESEARCH 

FRO~: CBER Document control center, HFM-99 

SUBJECT: Transfer of 510 (k) or PMA 

TO: Document Mail center, HFZ-401 
Center for Devices and Radiological Health 
Piccard Building, Room 281 

At the request of the Division of Blood Establishment and Product 
Applications and in accordance with the CBER/CDRH Inter-center 
Jurisdictional Agreement, we are forwarding the attached 510(k) 
or PMA. In their evaluation, this submission is under CDRH 
jurisdiction and was incorrectly sent to CBER by the sponsor. 
Please sign this memorandum acknowledging receipt and return one 
copy to the CBER Document Control center (HFM-99). 

SPONSOR: ~ ~rdlfiA.tJbdv;tl { 
TRADE NAME: ~ ijA f{QIJ} Ffv,J ~~;,,'6/nrf:z&:_ 6d 

DATE OF LETTER TO SPONSOR: Avjvtf: J_ , /({t:f-) 

NUMBER OF COPIES FORWARDED: Ol 

RECEIVED IN CDRH BY 

PLDSB RftUU OD COPY TO CBD DOCUIUD1T CONTROL CBNTBR - UK-II 

DCC-105 -11/93 
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- . ··.-·-: .. DE .. ARTMIENT OP' HIEALTH AND HUMAN 81ERVI 

AUG 0 2 1995 

Thomas D. Nickel 
Arrow International 
3000 Bernville Road 
Reading, PA 19605 

Trade Name: Arrow High Flow Fluid Administration Set 
Dated: July 18, 1995 
Received: July 21, 1995 
Classification: II 

Dear Mr. Nickel 

The Center for Biologics Evaluation and Research (CBER) of the 
Food and Drug Administration (FDA) has received your section 
510(k) notification of intent to market the product referenced 
above. We have determined that the device meets the definition 
of a "device" as that term is defined in section 201(h) of the 
Federal Food, Drug, and Cosmetic Act. 

·--/ The Center for Devices and Radiological Health {CDRH) is 
responsible for review of this type of device and therefore, CBER 
will transfer your premarket notification to CDRH for review. If 
you have any questions regarding this letter, please contact Mr. 
Martin E. Northern of the Division of Blood Applications (DBA), 
CBER at (301) 594-6487. 

Sincerely yours, 

Richard M. Lewis, Ph.D. 
Acting Chief 
Devices and Hematologic Products Branch 
Division of Blood Applications 
Office of Blood Research and Review 
Center for Biologics 

Evaluation and Research 

PREPARED BY: HFM-380: MNorthern 07/31/95(BK950036.ack) 

This submission was received by CBER/DBA on July 21, 1995. 
has been transferred to CDRH 

It 

OI'PICI! , DATE OFFICE IUaNANE Mft OIIPICB IUINAMI 

-+.;-

Mft 

·.tfr,,J.It ~·-··· ~l~~~J ~~-· ..... ....... . ·-· ............ ...... 1-······ ............... • ••••• 4 

J.'f9 ••• ~-'. rf/1 -s,J·!I ••• -:;:v.v.v • •••••• 
··~r 

....... .............. ...... .. ...... 
lfflrl3ii I ',(.:,8•&)"L~ ~/J- 'is' 

.............. ...... , 
*U.S. GPO: 1968-216-486 
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DBPAR'l'IIBlft' OF HDL'IB 5 HOIIAlf SBRVICBS 
POOD AIID DRUG AmiDIIS'lRA'l'IOit 
CBM'1'ER FOR BIOLOGICS BVALUATIOM AIID RBSBARCH 

Public Health Service 

Date: July 31, 1995 

Pro•: Mary Gustafson, 

Subject: Transfer of 510(k) BK950036 

To: Philip J. Phillips, Deputy Director, ODE, CORM, HFZ-400 

Fira: Arrow International 

We have forwarded the 510(k) to CDRH for review. We 
have written the firm advising that we have transferred 
the 510(k) to your office for review. 

If you have any questions regarding this transfer you 
may call Martin E. Northern at (59)4-6487. Thank you. 

Attachment 

I 

(I 
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•aJ-ttlUB~ 
WO~XPYCA~YO. BK~---------------

YOLUitB I ell D&lfB .IS' Ju.L =t .5 
COPY NO~ ORXGXM&L -~ 
aet.1D:D t.o CBD DCC - Hlt-99 

July 18, 1995 

Kathryn C. Zoon, Ph.D. 
Director 
Center for Biologics Evaluation and Research 
Food and Drug Administration 
1401 Rockville Pike 
Rockville, MD 20853 
Attention: Ms. Sukza Hwangbo (HFM-375) 

Re: Enclosed 51 O(k) Premarket Notification -
Arrow High Flow Fluid Administration Set 

Dear Ms. Hwangbo: 

ARROW 
INTERNATIONAL 

3000 Bernville Road 
Reading, PA 19605 

Mailing Address: 
P.O. Box 12888 
Reading, PA 19612 

(610) 378-0131 
FAX: (61 0) 37 4-5360 

As required by Section 51 O(k) of the Medical Device Amendments of 1976 and in 
conformance with 21 CFR 807, we are providing you with prior notice that we propose to 
market an Arrow high flow fluid administration set, the details of which are described in 
the attached premarket notification submission (2 copies). 

If you have any questions, please call me at the direct phone number listed in the 

submission. 

Sincerely, 

Thomas D. Nickel 
Vice President, Regulatory Affairs 

and Quality Assurance 

TDN/crk 

enclosure 

60191tr 
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510(k) PREMARKET NOTIFICATION 
ARROW HIGH FLOW FLUID ADMINISTRATION SET 

Date: July 18, 1995 
Submitted by: Thomas D. Nickel 

Vice President, Regulatory Affairs 
and Quality Assurance 

Arrow International, Inc. 
P. 0. Box 12888 
3000 Bernville Road 
Reading, PA 19612 

FAX: (610)4783172 
Direct Phone: (61 0) 478-3137 

I 

II 
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51 O(k) Premarket Notification 
Arrow High Flow Fluid Administration Set 
July 18, 1995 
Page 2 
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51 O(k) Premarket Notification 
Arrow High Flow Fluid Administration Set 
July 18, 1995 
Page 3 

Contained herein is information regarding the Arrow HF-0 1 200 High Flow Fluid 
Administration Set as required by Section 51 O(k) of the Medical Device Amendments of 
1976 and 21 CFR 807. 

1 . Device Name 

Trade Name: Arrow High Flow Fluid Administration Set with Blood 
Filter and Extension Set 

2. Establishment Registration Numbers 

3. 

Owner/Operator - Arrow International, Inc. 
P. 0. Box 12888 
3000 Bernville Road 
Reading, PA 1961 2 
FDA #2518433 

Manufacturing and Sterilization Location 

Classification 

Arrow International, Inc. 
31 2 Commerce Place 
Randleman, NC 27317 
FDA #1 036844 

The device is an Intravascular Administration Set 80 FPA, classified in Class II at 21 
CFR 880.5440, Intravascular Administration Set. This is a General Hospital division 
classification. 

4. Section 514 Compliance 

To the extent applicable at this time we submit that we are in compliance with the 
requirements of Section 514 as to this device. 

5. Labeling. Advertising. and Directions for Use 

The labeling and directions for use for the device are appended as Attachment 1 .E. 
Two advertising brochures involving this product are also included in the same 
attachment. 

6. Background to the Development of the Device 

From November 1986 to date we have sold a high flow blood and fluid 
administration set manufactured by Migada, Ltd, Rehovot, Israel. We receive the 
product bulk non-sterile, and package and EtO sterilize it at our Randleman, NC I 
manufacturing facility. The supplier, Mig ada holds the 51 O(k) premarket 
notification, K~-1~75, found substantially equivalent 6/2/86. ~ J 
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51 O(k) Pre market Notification 
Arrow High Flow Fluid Administration Set 
July 18, 1995 
Page 4 

We have found an alternate supplier who can provide the same exact set at a 
significant cost savings, and are submitting this premarket notification to cover that 
device. The supplier of the bulk sets is a long time Arrow distributor (and also 
manufacturer of devices and device components), Kimal Scientific Products Ltd., 
Uxbridge, Middlesex, England. 

The new set is essentially identical in design and performance to the Migada set. 

7. Descriotion of the Deyjce 

Refer to Attachment 2 for drawings and a list of components for the device. The 
predicate device is comparable. 

8. Substantial Eauivalence 

The device is substantially equivalent to the currently marketed Arrow product. It is 
essentially the same device in design, materials, dimensions, function, and labeling, 
with the only significant difference being the supplier. 

Refer to Attachment 3 for a product qualification report which compares the device 
to the predicate device minimum specifications for tensile strength of all joints and 
flow rate testing. 

Biocompatibility testing of the entire set ground into small pellets for testing yielded 
satisfactory results as required in the recent CDRH requirements for conformity to 
ISO 10993, Part 1 (as modified by CDRH)- see Attachment 4. 

9. Statement of Similarities and/or Differences with the Marketed Device 

As stated previously, the device is essentially identical to the predicate. 

10. Applicability of Soecific FDA Guidance Documents 

While no CDRH guidance documents apply directly to blood and solution 
administration sets per se, the submission has been reviewed against the following 
CDRH documents to assure that all necessary information has been included: 

• Division of General and Restorative Devices "Intravascular Catheter Initial 
Checklist" 

• Division of General and Restorative Devices "Guidance on Premarket Notification 
[510(k)] Submissions for Short and Long-Term Intravascular Catheters" 

• CDRH Blue Book memos on 51 O(k) decision tree and reviewer SE decision 
making checklist 

Records processed under FOIA Request 2014-5338; Released 10/15/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



~I 

51 O(k) Pre market Notification 
Arrow High Flow Fluid Administration Set 
July 18, 1995 
Page 5 

• CDRH 51 O(k) Refuse to Accept Policy and Checklist 

• Addendum: How to submit a premarket notification [51 O(k)] - March 1995 -
DSMA 

11 . Action Taken to Comely with Voluntary Standards 

We are in compliance with two voluntary standards with respect to this device -
ANSI/AAMI ST27-1988, Guideline for Industrial Ethylene Oxide Sterilization of 
Medical Devices, and ANSI/HIMA MD70.1, 1983, American National Standard for 
Medical Material - Luer Taper Fittings- Performance. 

12. Sterilization- Reayired Information 

Since this is a sterile device, the following additional required information applies: 

1. The device will be sterilized by 100% ethylene oxide, utilizing the overkill 
approach. 

2. The sterilization cycle is the same single cycle utilized for all Arrow products in 
the same facility and vessels, and is described below. 

ARROW INTERNADONAL INC. 
PRODUCT STElm.IZATION 

STEBQ .p.ii: 100% ElhyfeneOxide 

PB!CQNpUJQNING· A minimum of 12 bouts residence lime at43"C (31 • •&•C) and 
60% relative b11111idity (35 • 95%) in 1 preccnditio11ing c!wnbcr. 

smpizmONCYO.E· 

• Initial vacuum draw 10 2 PSIA ± 0.$ PSIA. 

• Nitroaen wash co IJ.$ PSIA± 0.5 PSTA followed by 1 vacuum draw to 
2 !'STA ± 0.5 PSIA. 

• Ste:sm condicionins ac43"C: s•c, :U PSIA ±O.l PSIA (4S- 10%) for 65 minutes. 

• Et.~yfene Oxide exposure ac 43"C : s•c, 7.$ PSIA %0.5 PSIA for 
240 minutes :5 minu!Cs. 540 mf'L cas co~~Cftlntioa (460-625 m51L). 

• Pen vacuum drew 10 2 PSIA ± 0.$ PSIA. 

• Ni~rocen wasllco 13.5 PSIA ± 0.5 PSIA followed by 1 vacuum draw to 
2 PSIA :t 0.5 PSIA. 

• Air wuh to 13.5 PSIA :t 0.5 PSIA followed by 1 VICWm drew 10 
2 PSTA ± 0. 5 PSI A. 

• Final air inbleed 10 acmospherie pressure 

The ent1re cyc!e tfom en!l'y to e:<ic runs 9-9 Jn houn. 

HB •nos A minimum ofS hours residence rime at 43"C (31 • 4I"C) in an ac:stion elwnbe~. 
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51 O(k) Premarket Notification 
Arrow High Flow Fluid Administration Set 
July 18, 1995 
Page 6 

3. The sterility assurance level of the device is 10"6
• 

4. The unit packaging for the device is a Tyvek lid with a high impact polystyrene 
tray. 

5. Our release limits for EtO residuals are as stated in the FDA proposed regulation 
of June 23, 1978 and ISO/DIS 1 0993-7.2. 

6. The product is labeled non-pyrogenic and is tested for pyrogenicity by either the 
Limulus Amebocyte Lysate (LAL) test or USP pyrogen test. 

13. 51 O(k) Statement 

I certify that I, Thomas D. Nickel, will make available all information included in this 
premarket notification on safety and effectiveness that supports a finding of 
substantial equivalence within 30 days of request by any person except for 
confidential, trade secret information, which will be expunged. The information I 
agree to make available does not include confidential patient identifiers. 

14. Truthful and Accurate Statement 

5350 

I certify that in my capacity as Vice President, Regulatory Affairs and Quality 
Assurance of Arrow International, Inc., I believe to the best of my knowledge, that 
all data and information submitted in this premarket notification are truthful and 
accurate and that no material fact has been omitted. 

~ ~t,? 
~ /~ 
Tfiomas D. Nickel 
July 18, 1995 

(b) (4)
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PRODUCT NO. HF-01200 

ARROW 
HIGH FLOW FLUID ADMINISTRATION SET 

With Blood Filtpr and Extension Set 

CONTENTS: 

ONE Two-Spike Large Bore (8.5 FR min. 1.0.) 
Fluid Administration Set with Blood Filter 
and Extension Set 

ONE Instruction Sheet 

7tnS 

---------------P-1---; =tt- !9 2., 
CAUTION: U.S.A. FEDERAL LAW RESTRICTS THIS DEVICE TO SALE BY 
OR ON THE ORDER OF A PHYSICIAN. WARNING: PRIOR TO USE READ 
ALL PACKAGE INSERT CAUTIONS AND INSTRUCTIONS. 

[J\) ,NOT USE IF PACKAGE HAS BEEN PREVIOUSLY OPENED OR 
DANIAGED. CONTAINS NO MEDICATION. STERILIZED BY ETHYLENE 
OXIDE. DISPOSABLE· DO NOT RESTERIUZE. FLUID PATH COMPONENTS 
ARE NON-PYROGENIC. 

Manufactured by: 

ARROW 8.5 Fr. PRODUCT NO. 

HF-01200 
IN I I ~!'J ·\ lillN 'll. I~;C 

3000 Bernville Road 
11CJ<Iing. Pt!rmsylvaru~ I 9605 

MINIMUM 10 

LOT CONTROL NO • 

.-------------------------------------------------~~ PRODUCT No. HF-01200 ARRow· PEEL TO OPEN 

HIGH FLOW FLUID ADMINISTRATION SET 
STERILE With Blood Riter and Extension Set 8.5 Fr. 
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ARROA/® 
HIGH FLOW FWID ADMINISTRATION SET 

WITH BLOOD FILTER AND EXTENSION SET 
~ -'GGESTED PROCEDURE - USE STERILE TECHNIQUE. Change Within 24 hours. 

It is--recommended that high flow tubing be primed and hanging prior to trauma situation to facilitate solution therapy In a most efficient manner. 

Blood Spikes 

A. To prime set and administer solution (see Fig.): 

Spike Clamps (blue} 

Drip Chamber 

Injection Port~ 

Female Luer LDck l 
Connector 

B• 0 

1} Remove Arrow high flow administration set and extension set from package. Remove male and female Luer caps and blood spike caps. 
Attach extension set to high flow set If desired. "TWist to secure Luer lock. 

2) Open one blood spike clamp and extension set clamp. Close all other clamps. Prepare solution bag. 
3) Insert open spike Into solution container and hang container. 
4) Invert drip chamber and open patient clamp. Let drip chamber fill to top of filter (about half way up drip chamber). Close patient clamp 

and return drip chamber to normal position. 
5) Open patient clamp to fill patient tubing and expel air. Tap drip chamber to remove air trapped In filter. CAUTION: DO NOT ALLOW AIR TO 

REMAIN IN TUBING. ALL AIR MUST BE PURGED TO AVOID AIR EMBOLISM COMPLICATIONS. NOTE: It may be necessary to remove 
InJection site caps at T-ports and flush solution through ports to purge all air from system. 

6) Close patient clamp. Connect male Luer extension set (or high flow set, If not using extension set) to Indwelling large bore catheter. 
(Arrow 8.5FR EID recommended - Contact Arrow International, Inc. for information, Including Instructions and cautions.) "TWist to lock 
securely In position. 

7) Regulate flow by adjusting patient clamp and/or extension line clamp. Check clamp periodically. 
Note: If using 4-splke model (HF-01201}, close blue clamp on primed filter branch and repeat above procedure to prime other filter. 

B) To transfuse blood: 
1) Prepare blood bag In the usual manner. 
2) Prime set according to A. 
3) Insert blood spike Into outlet port of blood bag using a twisting motion. Close patient clamp. 
4) Hang blood bag. NOTE: If packed cells are to be diluted, hold blood spike at 10 Inches below solution spike. Open blood spike clamp and 

allow solution to enter blood bag until desired dilution Is achieved. Then close solution spike clamp. 
5) Fully open blood spike clamp (If not already open from dilution packed cells). Regulate flow with extension set clamp or with patient 

clamp. CAUTION: DO NOT SQUEEZE DRIP CHAMBER WHEN BLOOD SPIKE CLAMP IS OPEN. 

C) To Infuse multiple units of blood (packed cells): 
1) Prepare second blood bag In usual manner. 
2) Clamp off solution clamp and remove solution bag. 
3) Attach second blood bag by Inserting spike from solution bag, using a slight twisting motion. 
4) Hang blood bag. 
5) When 1st blood bag Is empty, close off blood spike clamp and open second (full) blood spike clamp. Regulate flow through patient 

clamp. 
6) One may continue alternating spikes In this manner until up to 4 units of blood are pressure Infused (8 units If alternating spikes on 

4-splke, HF-01201). CAUTION: DO NOT PRESSURE INFUSE MORE THAN 4 UNITS PACKED CELLS THROUGH A SINGLE BLOOD FILTER, 
SINCE THIS MAY CAUSE CLOGGING OF THE FILTER. 
Note: Continuous Infusion of diluted packed cells Is possible utilizing the four spike HF-01201. Using the HF-01200, one must clamp off 
both spikes to change blood and solution bags, Interrupting Infusion. ~" 

_,, Follow-up to large scale fluid administration: J ," 
The Arrow® High Flow Fluid Administration set Is recommended for situations where high flow rates are required. Following volume l(., 
resuscitation, when lower flow rates are desirable (less than 300cc/hr.), Arrow® set should be replaced by standard IV tubing. 
During Trauma resuscitation, T-ports may be used to track central venous pressure, In order to monitor resuscitation and rule out pericardia! 
tamponade and tension pneumothorax. T-lnjectlon port may also be used to attach additional large bore Infusion sets or standard IV sets to 
originally placed large bore line. Use extension set clamp to pinch off line when making all connections to avoid possible blood loss or air 
embolism complications. T-lnjection port and blue Injection ports may be used for administration of medication. 9 

5-01200.1008 (4117) 

iiiii 

Records processed under FOIA Request 2014-5338; Released 10/15/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



ARROW® 
CAUTION 

1. CAUTION: IN ORDER TO AVOID PROBLEMS ASSOCIATED WITH 
DISCONNECTS, IT IS RECOMMENDED THAT ONLY LUER LOCK 
CONNECTING DEVICES BE USED WITH THIS PRODUCT. 

2. CAUTION: AMERICAN ASSOCIATION OF BLOOD BANKS RECOM­
MEND THAT ONLY .9% SALINE SOLUTION BE ADMINISTERED WITH 
BLOOD.* 

* Reference: AABB standards 11th edition, section J3.200, pg 30. 

3. CAUTION: AFTER INITIAL VOLUME RESUSCITATION, AMOUNT OF 
VOLUME ADMINISTERED MUST BE CAREFULLY CONTROLLED TO 
AVOID OVERLOAD COMPLICATIONS. 

4. CAUTION: CHANGE ALL TUBING WITHIN 24 HOURS. 

5. CAUTION: DO NOT PUNCTURE TUBING OR DRIP CHAMBER. 
TUBING WILL NOT RESEAL AND COULD CAUSE AIR EMBOLISM. 

S-01200-105A 

.I 
I 

Records processed under FOIA Request 2014-5338; Released 10/15/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



RAP 
INCLUDIN 

Por)ici Lu.Kl .tnrusJ.c.lf~ con t>;·. ·: .. ;:! lrn,r>::'.>.ttor.:l Gck.iit=:::r~ f...>i n·(e 
:,~7~~~·~lGfit :.A r:-cltienb v.:.~·~h .:-::·_,,..,.::.L=:-:·ute tc 5(:,V(iri:':. L·;r::::.: .. :/··./:·rL1C 

These tests were pe:Lx:nr.:··.:~ ·:c ::-.xnpcne !.hi.'' n;'."'-\' :\:T)·'! 
l-1J.:;Jt:~FrlC>\~: F1tl1f"3. i'\ .. <irr-Jr·u:.:.l.rc::_~ .. :::::::: .. : ::~=-.=:-t \"'ljrf·l C·tfl~':}r Hl..::jc; :::r:.) t·:::_j r;· 
istrctti<:Hl sets r1&~~3{JT~f-.:<~ t<>l r·1·:· j ... ··=::·:-r ·[ t·~ct :-; r:rJr .rr::~) l tl':. n~ ·; fj ~-:=\'.? 

~Tl::1S Tr-.:c~rlrdcc:ll LicJtr::t Sr"3:::=:~};_=:·i :·:. : . .::-:·t:})C~r{:::s ttl~?. {Jci-rc: ir:.:::1 r:::J. ~= : __ :=r: ;:;(:,1s 
~lsir~g (. .. l;.r~.l.c~ctDy C1C:r;~_:J1)t?-JCi r :· :f~:_}-_:.r::::J:=:: t<:::r rr~/CJ.ll. :.<JhXl<~~ il-:::: .. -:.=- :<:.~ l_::_=;;_~ 
()f fhliClS r.:.<> I fll(Jll·y (~ t.L::r::.r:·;_i:=)~=.=\.t f:· j t<.> l'l'V' ~J()V =-::: lGr.:-:J :.'... r.JJ1t(\_: :.1 :::. 

Popid H<x:d vc;_~:urnf'· lCt:<nc·:·:·::·c,.en.\ k::J f::.:T:.:.'>!'J<T/'1 ·L:.;c:i 
Jf.;St~sr:jtcitiC')r; IIlUSi C1C~::Jr~=}'.=:s r:··t:: ... ~· .. :1e·.~C~S c:i })I(·\rVj·:r:(j r·:(:·:~t.: H<V·f 

r::rh·:::s. 
The most 'lLnp<>Ilcmt ~'c<c·;J:· ·JU.<::=.<:U:;q tLe tk.!IP vne ;'.'· ~t·.<·' 

JnsKk:.: ci::crn(+:=::l or tho l'·1Llt/} -:tn~_r::JS. ,_Trld C·.:::~ll!<Ye:· ··:·?·.;:_:·. 

;;,r;;~-'~~l ;:;:~~~;~~:;i~r;~~~ l~;~1~::~.~~;;~,~'·' :::::~, ';" ','::~ i;g '1~l.~;~·;~~;·l:~: i.~ (;'-~;.t:?;'./,~:;,t··,,.~, ,_. 
Gncl filLnqs. T}:.:.t_.~;c+:>lC L.::::: L·:.q~::;e:':.t tk?M n:::;trick ·n /'·;: .. ~ .. _,..,:, H 
(~ x·r.>r-:rie:I--;c;~J V·/ill t...;e ·n·;:e ::.:<11-t'':(=··t:::=·t r;3.>1 U1e t::.1=::y·.-~~J L ·c·:r:·.= .... '·.: c; .(·:>s 
y:::.~u·re ~.J.~~jr~r;:· cJrl B.!·) F'L~· :·~·=~-=:l=j.::_=:= :::ii=-:::.:·;)r;;(:·r sf.:.~:::::::.;tt·{ =:::·: =-: .:.::i:·_::.=.:·f:.=.=-: 

FLOW STUDIES 
'fl'lE~ i\II<YV·i H.F.vt~)12<~J(~·: ~-fi<:%~···. F. c:·v\.: 'FHJ.k.i l\cirn: r-:J.~-:j;. :: t·.>:·~ .'·::..:.;·~ 

\.l:/().S u~.)~V/ 1t~ste-cj~ ir::. Uir8f~ ~:: ~·:·:.· .. ; ~-::1 tf\(1 c;liriLC:<:tl ·::d1 :J=:::.h-:: ... ~":::.: 
Sc11:.r~e ~~rrtx\.r}ty ~rlf:);:;(~c·: ::-.·:··: :·:1 ~Y.2.3t)'h.f :)f Ht::~:~rr.~ 

-!·:: ScJ]1t~() pn::JSS{j18 .tr.:.1-~.:.sr:···:·~ ·: .. : :.lCi.f:I ~?:C)()rr: r{{ f-.j.(1 r:·n.=:~=:-:~~: .. u.(· 
3. F\~:rc~}:. f:cj <::E} lls ciil~ lt{:~<.~ .: .. : ·:··:=::.t f.~:'(~ss:J1\':3 1t;f~J5<:::~fj ::.s·~ ?::.~··=".·.:~:·:·:_fn ~-f(J 

Records processed under FOIA Request 2014-5338; Released 10/15/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



,; ......... -~---- ...... ; ....... ---~--...... T 
;y . ...- ·; i··· -----······.-.---~~---·······-- -------~-~~-~-~-T······-

; 
::. : ; ................. -~~- .................. "'1,"""""·":::::,,,:· ..... -:· 

::>-· :~:::-

.. · .. ·. ~'-. -~-................. :,-·-~·--········:.-)·''t.-:: 
_:::··· 

__ :::-:-· 

......... 1 

i /. .' ; : .... .,.,.,.,,~,:~•':·;.:t~:::,:{•/:·: .. ,,w,._ . .;.. ...... 
. . ............ .......; 

ww~'~ 

··•••••••'•w-.J.,,,,,, ......... ..!. 

FWW RATE$wH.>OTONK f>AI/NE 
;p_:;t:::\';tlF'f "'"''-'':':!'.:!.:: ;':'_: :'/_> ::-c:·::·c:_Hc·: · 

;::-_::= .. -::: 

U
r .. )lc-::t:<' -~~~~ier b PT·x·;·,:;·ct pu;:.l-;<':.:·:.:.;.·,::--··~·:.~crl K··l ......... ] 

~:Ou!lr:;.ty=::. mdl:_--;-O.iHJES. ('Cnif:T:r .. -·L:: · ;~;- .::f;~~, nr.:d 
i'J<Oir:..:.c:1CTY:~ 1r.Jr USC 

'""" ''''" "••••·•~·~~·•.w.w.u ... ,,,,,,,,,,~~~ 

-·--·-.-·. r· --- ...... :--······-~-~~~--: 

--~-- _______ l_ ..... -.---.-~~~-1 . . ··;.· .. / -----·····-:····· 
:: 

:::::::.:::: .. 

--------·-r 

----·····:···· ':/.' 
-.. ···. ;: .......... ~ 

-.- .... )·~----·····-~---· 
(:· ;_::-

·rhL /\:: rovJ f:<.toduct oilers siqnHiccmily hiqher 

:~~;;:;-~\.-,L~~;~~1-·~:c;n~~;~l ~~~;t~v~;,J~~~K ~~~~i11:g:·~~>I-!~~~;ction 
·-;.j):-Ht·: t·r·::(~ i=-:..rr(t-./·..1 B.-5 ·r:·r;; l.:D. l~n1t::I~Jer.l:::;~l Ii1f:..1sic~r::. 

D) c;uthcter, EI-C4060, or Tr(JUlTtC< K1t. 
rn.ctxitn :Jrf.} .tJ.-ujJJ. flcY\;.J is c.:rt tcri.rlcJJ:>lt~. 

f)':,_e Auc;':N HJ.:;,"Jh-Fl-::>\"/-:,: Flu\d AdrninistrGhon 
:>::< oi/.==ts d.\J.O) ::;pike:; tur uninterrupted Infusion. 
Ir-JcqL.rL pin,:::hGH cL.unps GncJ other feat:..ue::s 
::-Jti.::)t:J .rrl<Jrr:t J.r}Ju.sic)r: crr.;Hc>r.-;.s. 

:::;;·.:. C!(_~};·;-:;~.~:~~-;~;rli.;~;!:c:·i~:~.~~-~~~-~~~::/~~~~l;~~~, ~~~,~~rln 
.k>r .\:\\(J\·t:.~(~ ~:_~(~;r:tr:~/3<:ticYrtr.~. crri(l great~::r cit; ... 
t~Jr::.C>f:: t:-e-~·~.::-;.::;:::::Jr';. (~C=r.u.-::.e<.~tlc)rl }:)oir1t c~.rl<i c::a:tllr-;tr:r 
·:r-:sert-::>r:: Utn \.-;::· rw.Ll<:C<:l risk o.f. conkr.mino.t\on. 

T;::ngeUng your clinical needs 
and cost realities, 

Distributed worldwide. For iniormu:Uon mgmding­
ctistribution. in your mea contact c-m:;to:m-e:r relo;tionz 
dopo:rtmen.t o:t below, 

ti:r-'.H*d Skrt~z 
l-'~::(:\!V ~!-l-~~::-::r-:•:):l~ODO.t lnc 

{t:. Pc b()C: -21~:-~_)·t.~<S?. 
!::<·:y. ~::·t~:: ~:·.?.4-- ~>-~~:~/.) 

D.<r.op0 
/:._::(::>\·) ·:r::·:::=::::<:::::::::~~>:::::::~}_ lf::·:~ n:>:..u::::p<:~_; 

FC 
].li): :: /;·, 

Ctmad:::J: 
A:~::::::.w· ~-/<::d~:::~/: ?:c:<l:_.;ct;;_ :::.u 

Jcrpo;n 
.!=-.. nov.r J'a;;::cJTt Ltc::: 
')}'-' c:hj_y-odct .. ~ .. s-o:b.:. }~k:l~J 
2·8<~· Ltdobc::;,h: 
c:z·~iyodclk':.~ 
·n)J<yo }()? 
Phone- ()l1-8r~··?22- ~;~~96 
Fc~~t.:: C)D-FH-3-222-~{)96 

Records processed under FOIA Request 2014-5338; Released 10/15/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request 2014-5338; Released 10/15/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



··~~ ............................ ~~~-........ .-................................ _. ................................................................................................................ ._._._._.._.._._._. ......... . 

.. , __ _. ......................... ~-~-.-.................................................... . 

-~. :. ; 

q ~-::-~;.:~:"{· i·~}{~ 

::· ~<Jil:":lH' n~ 

Records processed under FOIA Request 2014-5338; Released 10/15/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



;~.:-~:~"'}/ 
~ I ;. :·:,(~ ):~:~:dl~.,) 

/:\...-(~"« 

~6 :; r! ~ e: 
w~hd<l:) 

(rJ:::d~: ~:(:f:{lf:h­
:l~lfd!.·: (1.1 Go' 
,-.. ·.dbi 

c'.l*'~'''<lr lh'"'"nh­
:1:;l<~d!<J ( 1 o Ga 
mlh&lerj 

Records processed under FOIA Request 2014-5338; Released 10/15/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



~~~~.~·''''''''·'''''''''''''''''''''''''''•••••"'•••~--·····•,•.•.•.•.".".".".".".•.•.•.•.•.•.•.-.-.•.•.•.•.••••••••••oooooo••••••••••••••••••••••••••••••••W···~"'·'•'•'•'•<"•'•'•'•'••••••••••••••••"""""'"•""''"'"•"~-

\\;iwn J~m ~Wt~d high vdumf: 
n~dd i!JfHilllm iptitkJy and drm\ 
waul *H hwur- tb~ d.:'lk~ nf 
in~~WHllg •~ ~entnt! ihw, HM.' ttw 
Axr~nr P~'dph~·r-A gnwq;;WH<'Y 

h1f~!r'>km Devk~~" 

h turm-: <l lwn--t:Ugr: tedmiqw' i.nk> m«:: 
;>;:~~y st;;.p. By N>mhin!ng ;:, 2H C;:;. 
"~earch" nted.k ikvin~ wd; ~~ Lu~:f· 
lwn~ f? .. Fnmeh ~LD .. : <":atlwkdc:hu;th 
;wd inkgn1l ;;prin~;--wirt ;p~idf, .:\n-;->w 

tuli:< hnmd a w11y in spt·td np !in; init;d 
pk<~f (>[' pd·iplwnd high .. ,nlmn~' fluid 
infu~ion. lfs a <:6tieal irm;>Y;lt=<m in 

d<H'l'W>Ht} j>nwe<hn·h. 

AJT<>W has nlgim;tr;'d the ~«h;w<·ui 

Enwq;;ency hlfu~i~>B l.kvk;' til pl'<'>vi+· 

~;ddtd &<~fety. WeB~<': a smaH :W L;:. 

":.:•;;ln;h" w'.;dlt I.e mi.<rimih<: sh: ri:-;k -:::-:' 

neurno,•;!~.;·nbr ;larrmg;' if H<:d-:-kntd 
pm:wtn.n~ <)cn.!r~. Am! tht Atr<l'<:··Fk/'' 

~.k·ath rd~w;;s tlw chaw;<~ nt' ki;:bm: ... 

;;r, ;;nnti:nwm-; BnH fl<>W ~s v·irtndly 

f:>H<ran.!N~d. 

\\"<: <1hf> !w;~.kd a "'S,i" notch in Lh>; hJ; 

!<) r-:•adily :inditak tl:w N>rred lwvd·q> 
w=~~ti<J!L And {>B!' m;du~ive ptd~;lW<lY 
;m:m! hdp:z; W~hil!;<;;>. ib~ !Wll durlB)l: 
i:H:=enhn ;;nd pn;kd::: the ;-·~d.lwkr 
h·-:,m ;:-::>nt;;minatinn, 

The :;n Ga. ···',,(:,~B~-::·h'' ne<':dk, whn~ 
rr-:>jt-tkd i.u:n dw>HJ ;::f th;; dibtc;-, 

hdp;; t'iw phpk-Lm lnu;t;; +<' '>':'in in 
;·:ithet lJw mH:eruhiu.! ,H. :;xilh;·y '.;o;~d 
{.\ Btdpd iB p!'f>Vlthd f.;-,;:- th ;;kin nk-k ). 
Wo<:d fbsl:d:.1wk :in dk Hd'<lk hnh <:·m:~­
firmx v.Jrn~d pbumBmt. 'fb·: :-;p·in;;· 
w!r-::: guil.k i:;; inx;;rt;;d lhn:ngh lh,, n;'e-­
d'k and ::ht<ith!dibt<lt f,,:r :n:.--kinr 
p<qw''"'"'; tb~ diht<>r :wd d~>;;,j·, :!n; 
;;;:h:~nn:d nv•;r ~~mid ~L, ;·E+e'li'!' 

i::: in ph.f:;~. Fin:l.lh, dw nh'flk·, 
:<yring· win\ ;md d.iblm: H·=: 
:·,:•:nmn,rL Tb; <:ad:der i:.; r:;;;w 
:r:''ady 1~>r hi;l:h-:,od!!HH; Hni::l 
·~nftt~J;;n. 

Fm· :;m:w<·; .inL,nn;;.! ll.n< 

<'<:><rt:w! yr>Bf !hn>w 

rqw;::;:mlatiy;~ hy 
ndling 
;.uon-~;;:;:~-H+t6. 

:i'w:; ·f?.:~(£· (s;:.;;n}~.(~f:-~· p~~r~~~;.t:: 
-:-~::..p?.f·~·ui~~ll tt f:-~:{:<~:::S<H)'. 

--~ ,-:mu.n ~0 C{.:. :\<::f{:t<~h .. :. 

??-':.~·:d~:- :-?~~r..:imi.:::::~::. ri.;.;f:~ :;_( 

::.~::!..;·:H:;s.,~~- ~.)~~~- d(~WJ..~p.::· .. 

fr<xfu<i N<~, f.;!;rmtlh ( l o e.~i!s ~r r.<lWl 
·~~~~~ 

thu: ~~ F!', x l.\·(' {:LHh~m·; H.ai:i<::p:;H~:;s: 
hmw-Fle.x··' 5l~<~th l.iibt«r 
A:"'"mhlv o•n· ~i) G". N,,uj!:; \'<\!h 
~q;;1:-::~~.:~ .. ~xt::t· i,.61·m~~··: .;.:;). 
~~~'f:);gh< Sni't Tif} Sprj~~?;:· ~~ k:!~ 
~-;{~jd<: ia s~~ THhf: u~ .. M::r 

Gnr 1h~v,s:.hl,, s,,,!pd (# ll Hiad~j 

:}~b:-!u.:c-:?. ~-fw P~~'tiph~:r ut 
.fr.r~·?r.·~:}.··$~-:'~{ ittf~Mi:i.in });::1_:.;:.~'f.! 

1;.:i.d.:-:~~s;: r·~~~·;· ~(a;).J~ing i!, 

..~$·n:.·:.(··f.·f~::( .... Sh-:?aJh pn;t..:~;:f.'-J 
~~-?,'(~i.:-;;:-i$ ~~{-t: ;~- j.;.~g. 

Records processed under FOIA Request 2014-5338; Released 10/15/14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



........_.. ............... ~~ .... -~~·················~~~·.-...······················· 

i'i~H~ dd~w:·-r awn· HuM pj~.­
i'we:~md w~th !b~ An'HW IH~h,fb·;~ 

Fhdd A~imini~h'aHms ~~-L 
b gmm:lw {'Hx~'>l~ in L U, JH~d 
t.u:c :ilihwthm:><-wlwnet·.-r. Hh· 
bmw~ in dv~ habaH'<:·-y~m m'*'~l 
dw h~~~w"t pn;;sibk iuh.s,.ims 

nd*~"'~ ~s!.n~ ~'a~y phH'<.'nWH* <w.d 
pr~wi:->~' ~'~mtr~d, 

fh.: :\rmw 8_;; fr. m;.nimBm l P 
lin<· <l.diY~T:i fhw ratf'~ uf up i~> 
lid; ml!mio" '~"' Hwch llx ;mo p~·r<""·:s:: 
1;;1-i!wr than a xLuHb~'d is~fw:i\:n h<;·· ·· 

!n dB' Arr~n·: High-Flow Bh,;d Lil~;·. 
m~wy {;m~un·s w~;rk t:lt,db<·r ln hdf· 
~·:w a~ n<~ ordilWi y HHl:d lm;· ,•,;\, ·.~;,u:~ 

;sn:l v,·h~·r<' ~<:l'<>!Hk enunL 

HiRh~Fl~)v, eXh'H>ilim~ ,;,d 

~Bhh-, ''Nl:'::>atHi!.y, 

.\ e in. l::l~km} }•xkn:<inn hn<· u;·n~:d:'' 
for "llfd' l;·dH<iq:w whd~- <·km~~!:;!: h:"''· 
Tl:ix !in:· ahn df;:r:; an ;d:bl:ii~d ;:s_:.:·:· 
tsuH [:Or!, a (:·m;:k pori lm md::~n;.:; 
;·nnn<~d~<>B'' ,ud; a~ << n·pbrnwH 
u~,j;d lim•, ,md ;3 pind-!·d'( ;-!,m:p j,; 

mini;mr.,, hhrd kxx '''" ;lil' ::·mb<b.l'< 
r·omph< ;ltH,ni·, Thv •·XkH:;,im~ li:<l' d·<=·· 
,.,,,ll;P~~ dw ri~k oi nwt;HnilujH, L:, 
:li·<~;;<win~; th;· "''nw~dim: j><<iHl i'n;:;: ~h:· 

:-;dwt:>r im-rrtion '-ltf'. 

·-.··················--·~~~_.. .............................................................................................. --~··········---~--~'"'""""""""""--··----~ 

\;~dl'l)' d' tf$'B1md1l ;~p!~B>l'l"<, 

"' W hnL~ ~•f blth lh:· ('cdd='·i<:n kF' ;w:l 
?Hfllxi<m htw :>n' Llwr : ;:d; ::> nj;;i­

·:m>~<' di;;f'lfB'W<'t pn,hkm> .. 

"'lJ:wl :<pib•:;; ;.::iYl' j<>H h :; :'l:;i:i :<:>lH'f'Ni 

',O:l !';lB ;dknl,lt:' .fn: ;:.;;·: =<l''iTllpkd 

;:dnxif~ll. 

"'~:V h<·n n:,;•fl \~ !l i: ;·;;kl=·-:,:;: .,,.,. ;: lnL:;:) 

A lw<: int<'p·;sl in.i;'d;,.,., l"':·i·, ~,h;..,;; 
Llwr !,;w~ ''T'' ;;lj<'< ii;:;; ".ill'::,;,,,~ x··~·· 

rrd ~n·,dm:·n! q•l~::w. 

< :;.nl;wt y;ont' :\n;:<,;, r•·;,, .. ,,.:,n:hi;,;,. {H· 

n:m:·<· infnnn_,tinn h<· ,.,,hn:.:: t>.H· frq· 
~. g~ ~{?· ~~~J .;{ 1:~.~~ 
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Far fa~h:~\ itlkr· hrw~··hnn' 
~~mou::;. ~w~~N:W wHh the AN's)w RfC' 
{lbpid hd'n::;!~m f:~dhd:~~rL 

Th<~ i'{>lW;>:pt hr dw t~r;:.<::-h;rn~ Arni»! 
Hit"' <·atb·kr :;ysk~E i;; :;impk:ih· ib<:JL 

Any 6Hw <> ?U pwg'~ ::=r hn::n p<~riphN·:d 
IV r:lthdn i>S ::dru;dy :in ph.t:,, m ,, >:nitd:!iy 

xif.<'d v<::in, ynE t<::=:~ ::i:.:id h:>~h--rdumi·: HuH 
!H'!lM)t<;ti<:>B <.H' inh;,:;:>n H'<:>W:f W:;_!h :Hl 

abw:;t iih'.t<=HLm<.:H.l2' rsd}<U<if nf dw exi:;t­
:ng: <:adwkr £;,{. !L:: Arr<:w Hq,id 1ni'!Fhm 
(adwkr 7 m· g 5 }\·. {it;;-;i&: di::mw~<T} 

i:athd.nhh;rth >l<:>':r dih!i>r. 

him-¥ y.::n i:<>~< ddiYtT ;!;Mjmnm f'h.id fhw 
;wriphtrd!y 1;, l:: )T''l''dunii: p:~i.'H!x~~ 
"<'ithin ~<··=~<>B<f,; ..... »-··i~h->n! d:-:' riA; •>r diJfi.. 
nifty Hf" m~umd v~=nipw·l=;t;;n;. Awl jn:<~ 
:lt: lnip•H'W:li, t h~ Ei:i'J {:>r i:i'1ilrd S'dHlh 

fathd.td~:<!io:::; :wd i~s .inhnv:<t rixk:o :;:w 

!w n~dun~::L 

{ !; a :;lJHfy ,' ,;,HU'i''"c-':1 B~ phn;mn::f uf th<:~ 

ihmw H<.:_pid kfn<'l~; f>Jwr-~~r W~h: w:lde 
m HH <'lH:nlw; tim<:: A 97.~, '''''t~nHh-----'<>'ilh 
,, pn>(Td.n<T tim>~<:;: hw <<;: /U >:<;l;::::uL in 
nn~~ i:.ls~~H~(·t. 

:\l} Artl:>W Hl.C'o e:d:::: i:(!fJn:k ;; c'=hnd:o.hhb .. 
!.:::r '~irh .,i>T•w.: . .'Vi~'''·:' <H·:ng -win: w·irh 
;;~n:itk :~:Al lip ;l\ h>d; <:·n-:1.; ... , ,wfl # r .~. 
Uad:: :::;·dp<:'L 

:\4.: yr,;n· Arr:;w :ht=·;nm\:;m;a.l rq>H·:<NlU­

h~'i: frr :kt;;il;;, i~::::b+:+ ::n;::g;~Aed pw:;<::· 

~ll<re< hr n.Si', nn 6;~ hk:<;:\'ill~J; ?WlnHi.;d nf 
th'~ Hnpi.d Lrfn<nn (>thd::::;·, Fmdnd ?<h. 
w:.w>iWi M rn:.{HH;/} 'l~' ;:di !nll-fr~'<'' 
-~ -HOH·.·S2~).·~84-t6. 

~-......................... •.•.v.·~~~-~~~.-........ · ....................... •.•.•.•.·.~~~ 

::?...., :_:::. :·:~}:_:~~: ;: ff r· :::!.;;:.:+:~:-~:.;:Hf$~: ·~::-n:-:.:: · 

r:::.:.."'• {(::::)y::.':~-:'~}-~:::~:·:r ..:'~::'·~:~d!l·.; 
~-~$v: .n2~:··· {~:.:;:;~::·:·: :. {k:,. ::. ~ :~'f/' (:;3.3~:::-~= :: 

·-~n~~:~:.- .. : :.:~ :::H:-:{:·:·.·. :::_:.::::·:::r ... .:-;··:·:--;: C:;Ht 
:>t:·:j~~=:~-::~ :::~:::::~ ~~~:- h:·:H: f:-:;)~~-: 

:')s:-:: n~::p;_.:=:-::.:A::: :~:-: ::::-:.:-:) ~:~p Bl:::.;-k-~ 

:·}::-::: :~.:; h· -:~=:-:::::::):::.:.~ :::,:.~:-:.~:::::~ tB .. ~ -~- ;:;.~(' 

~-~; -~3:.:·::::·;;: Fff· H:;:.:::·:~:.p==:.;-~u~: .:\::-·n::,;:·. 
f:·:::: .. :·: :: .. -:~:::::r·:.::·:.·J~5?.:;:·:·:·:r- A~:::::mhh: 

~ .h::.;-: . ;-:.;::/ =-.~;:~::::-~:::::·:. {~::~: .. ::- ~ :r.•/' { \~ .Jrm; 
''H~::):·- ;.;; .. ~:::H;:;th···· ;=:;.::·::":{· "?:··:·:--;: {;:;.i>h: 

1 .. ·~f{e;· ~;.~ .. lti.~t~<;ti!: :;-wiJl-~ <~t~ies~if~~~:-~~= · 
?unt :;:~?~:~ ~ho;cf.HU~:!~~~t !:,t.i.«t.ing i*·' f;.A~i~~~; 
; ~~~ws·~ .-:_:ps-i ~~g · wi?'(: i.ru~; _.<tn~·~.:i.:.n~ ~~·y 
ph(.:.~':i o:d.h~::{~T~ ~xad r::::-.~:)Vl;: c~~d~.!:t~?r 
-:n.:ef' H:~·s·<?.~ 

2. tljt"~ <'.rwi;i''i! ~l::{rr •;;i:h #II &1«-:k 
~Jppn~xim..?Mely 5s~: m J~~r -::<~::,i..o· 
~~~n··;i~~?~: pliu::e A~T(!H.' ::h<.):J.th!d~l(s/..:~r­
e~.'er sp~·inJ:;"'wi~~<::~ rHu.i (·~:rro·d?s,c!': h 
~:r.!{:.> ~-;~~! ~-:~i~s. 

.:~. R ~>?n~~~:!? ~-:J}ri(¥.'·.·~~-:i)'~ ($:Hi dih;.~<>t ~ 
i~\~~-d?~K :-}w.:~a~ ~~r~ ·;.=f.! if$~ 

4. c~JH.?~.:?(f.f~:' tabh?,_g, f'~H' hi!jh.:.~xt.f~<'JW 
n;<-:-, w.,,,, tiw ,hn;·;;; lfi<-1h F/;i'M' 

/~<"lmi.n~-~~o~?if.;n -'~e~·( (i;~vdu.ef. N~) 
a;; .{if i{if.l iw ru:.M :::an. 
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Nn Hthn predud: nu tl:w m;~rkd <:~n 
m~1td:~ tlw pnwNhH'<'·<~dwm;i:t~( l:wn~':LN 
of;\,,~ Ar:n;w 'fnnnrw Kit (Prndnd Nr: . 

····.· .. ·.·.-·:-··· 

. \&.i,6~Hll). 

'fhi;; F~·!TU!~!m;~::!lB Sb;ath ln.!mdn.n'•r 
Kit rw:~ h<:.N! dt<~igm;d ~v~dfi<·dly f<:r 

.EJ\ ~-i!ndi<mii. "h minimi:t.r·;; risk,/ 

f•:rmphnl!itmr: >md is lWNwdurdly <::mn­
pkv. 

1:b:·amw tim~; i~ (:rititaL. th:. gr": 
~,;h;l.n!;l~f i.B !'BBier qrrbg--WH"i' prd!: 
pb~;<:ment By m;in~ a BimpWkd 
Srkhn?l~" H;d!niq!w h phH:e tL•: :;k:dh.. 
!tWJt fWB:>:~bk by ll!{: BBf d. t\w f'!!l:!:n;ql 

Arn:mr''' Hmder~m; S\·finw::? An·:;w 
A<ivm;~;r:r,"' and the ~lwd;l\ flY/' 
(.89rmn)" 1T!/' 1'1-r~nn} ~p1·ing-win 
gnid~; with m;!rking;; ;l! H!nn, 2\hrL .•Hl·='~ 
'5fk:m, yn-u can p\iH'<' a ;;p6rq-wirf c/d<: 
w i<.l'<d:r ;~tq::~. 

Tbo. A:rrow~' Haukn,nB Syr:;n~::!• ,;, 
ik;;ignd with :l nniqu;; hdk>>'-' 
plung?ritwn-d contnining '" pH::;;nwl 
'illh··ing oyBkm. S'l !h ;;-rwing-w:~n~ ::;!li:h·· 
t·;m h~; in:wrkd !hm<::th int~:: lh:: 

phmp;r/hm:Tel. t!:n,n.gh d;r: ~nlmdtl::.;::>" 
:wr:dk, ;l.nd inh~ th;> vein. Tlw "fdnt:·: 
hand dimhk:; ~~:-; i). u~wd nmbmiw·:;;·~ 

<kvi<::e, redndn; !lw ri:<k ,A· npn·,tl::<r 

<'~;p<Hure tn hh{d,. ao ref·lm~mu::.!kd 
dw CDC Un!v~'nal Pn~<-~<ul>:m. 
Tb~r,~\ kss !ramn;L. \i?;~;+ {·!:n>~tmim;:);_:n 
d!-ik, and lw"+ ::-hann; d ~pring-wir<'' 

(t"!!id{· mbpb.i'N!ltn~. Am1 <::f nw:::l imp<:,r-· 

t~mn;. dwn-/B virlm;\ly m; p<:>knh:d f<::-::· 

air eml.H:>li~nL. dm:-i.nr~: :-;pring-w~r::: {n;J;:, 
:iB~n)dadinn. 

'I'h~ adnm!:Hg{:~ u::ntimH~ w:th lk 
a.s f\·. LD. :\rnn~·-Fln"· hdhdn-i 
d~<:otlth. lJ ha:-; t.ht insirk <limnd:tT n<:<Y"c' 

:.mry !<.f maintHin !h<~ high ihw n:t••c: 
!k&ir;~bk in i·:lr-wrgi.'~b~J ;;itn<rti<>llB 
dw Arnw:- Fb::;" f<~dnn' ~dbw~: !k: 
dm.dh !.n !wt:d up tn '}f( <H tb' .J'::mt:::k:n 

hnh ln hdp pn·-::,ml !>:inkhi( ;wd 1:b•· 
r;;:::dl!ln-t :fedw:!i<m in iliw r.:l.h·~: .. 

/JJ. d!{: f<'MHH·~ BWB!lH<U:l Hh>n::, <nld 

nkln:,. ;;N· pm:J<JlWA ~tn·ik ~n <::w· 

(:(ilHpk~t~> kil' 

................................ ~~-~-.·-····················· .............. ..._._. ....... 
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(b)(4) Schematic Drawing
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