 
DEP BSDW Cyanotoxin Analysis
 
CONTRACT SPECIFICATIONS



I.	SCOPE OF WORK:

Purpose:  The Bureau of Safe Drinking Water (BSDW) of the Pennsylvania Department of Environmental Protection (DEP) requires a contractor (hereafter referred to as the contract laboratory) experienced in the analysis of cyanotoxins in ambient surface waters used as a source of supply for a public water system and in finished drinking water.  The contract laboratory must be capable of analyzing aqueous source water samples and finished drinking water samples for cylindrospermopsin and total microcystins concentrations, via EPA Methods 545 and 546, respectively. Detailed analytical requirements are defined in Section III, Task 3. 

Contract laboratory requirements, as well as specific personnel experience requirements, are defined in Section V.  Deliverables are defined and described in Section IV.

Tasks:  The contract laboratory will be requested to provide cyanotoxin analyses of an undetermined number of samples. Up to 30 samples per month may be submitted during the months of May through October as part of a routine monitoring plan. Additional samples may be collected on an as needed basis throughout the Commonwealth of Pennsylvania in response to known or suspected HAB events.  The total number of samples is not to exceed a maximum of 15 samples per week.  The tasks associated with this contract are summarized below and described in more detail in Section III:

· Provide sampling supplies, in advance, by shipping to the regional office addresses, which will be provided by the contract manager via email, 
· Provide guidance on sampling techniques specific to meet method requirements,
· Receive and maintain chain-of-custody of samples,
· Conduct analyses for cyanotoxins following the specified methods, 
· Provide analytical reports as per contract specifications,
· Perform quality assurance and quality control (QA/QC) procedures as required by the specified analytical methods, and
· Submit invoices to the “bill to” address and/or email listed on the DEP purchase order, and to the project manager at the email address listed in Section III.

Any questions concerning the technical aspects of the contract specifications should be directed to Sabrina Haydt at 717-772-2190 or shadyt@pa.gov.  Any questions concerning the bidding or contracting procedures should be directed to Brian Franklin at 717-787-2471 or brfranklin@pa.gov.

II.	BACKGROUND:

There are several species of cyanobacteria which can contain and secrete different types of cyanotoxins. The United States Environmental Protection Agency (EPA) has established 10-day health advisory levels (HALs) for the cyanotoxins total microcystins and cylindrospermopsin in finished drinking water, which are included in Table 1 below:

	Table 1. EPA Ten-Day Health Advisory Levels

	
	Total Microcystins
	Cylindrospermopsin

	Children Under 6, including bottle-fed infants
	0.3 µg/L
	0.7 µg/L

	Children 6 and Older, and Adults
	[bookmark: _Hlk521390123]1.6 µg/L
	3.0 µg/L



When cyanotoxins are detected and reported in a body of water that is a source of supply for a public water system (PWS) in Pennsylvania, BSDW responds and works with the PWS to mitigate the impact on the finished drinking water. As part of that response, BSDW plans to collect untreated source water samples for cyanotoxin analysis by a qualified analytical laboratory. These analytical results will be critical in making data driven decisions relative to source water management and treatment optimization. Additionally, sampling may be conducted to determine the occurrence of cyanotoxins throughout Pennsylvania. 

Samples submitted by BSDW will primarily consist of untreated source water samples; however, in response to known or suspected HAB events, BSDW may need to submit finished drinking water samples for the same analyses.

Samples will also be collected as part of a routine screening monitoring plan at up to 30 sites monthly during the months of May through October. These samples collected and submitted as part of the screening monitoring plan will be collected at both the raw source water tap as well as the corresponding finished drinking water tap; however, analysis of the finished drinking water sample will only be required upon detection of toxins in the corresponding raw water sample. This request will be clearly indicated on the chain-of-custody COC) submitted with these samples. 

Bottles for finished drinking water must be prepared and pre-fixed with the appropriate preservative, according to the approved methods, and BSDW expects that most finished drinking water samples associated with the screening monitoring plan will not require analysis due to a lack of detections in the corresponding raw water sample. Therefore, the contract laboratory may charge a nominal bottle prep fee for any finished water sample bottles that are prepared and shipped to BSDW, filled, and submitted back to the lab, but ultimately discarded and the samples not analyzed. The bottle prep fee should be included in the pricing list in Attachment A, as noted in Section VI.
 

III.	CONTRACT TASKS:

The contract laboratory shall conduct the following tasks:

Task 1:  Provide sampling supplies: The following supplies must be provided in advance to BSDW, so that sample collection can be performed as needed and as quickly as possible when cyanotoxins are detected in a PWS source water. All sampling supplies must be sent in advance to the regional office addresses provided by the project manager via email.

A. Sample bottles: The contract laboratory must provide sample bottles that conform with the requirements of the analytical methods specified in Task 3 A and B. Bottles must be pre-fixed with the necessary preservative/fixatives listed below.

B. Preservatives/fixatives:  Any preservatives or fixatives required by the analytical methods specified in Task 3 A and B must be provided, in the form of pre-fixed bottles.

C. Coolers for sample shipment:  Pre-fixed bottles must be shipped to BSDW in coolers that can be used for sample collection and handling and shipment back to the contract laboratory.

D. Chain of custody (COC) forms: The contract laboratory must provide COC forms along with instructions for completion.

E. Instructions for sample collection:  The contract laboratory must provide instructions for sample collection, handling, preservation, and shipment, so that samples meet the method requirements for analysis upon arrival at the laboratory. Instructions shall include, at a minimum:

1. The number of sample bottles needed per sample, how far to fill each bottle, whether any headspace is required, etc; 
2. Any additional requirements for collection of samples for which a differentiation between intracellular and extracellular toxins is requested, as described in Task 3 D;
3. Specific instructions related to any required quality assurance/quality control (QA/QC) sample collection, such as field duplicates; and
4. Any differences in collection between finished drinking water samples and untreated source water samples.

Task 2:  Sample handling

A. Sample description:  Samples will primarily consist of ambient surface waters (lake, reservoir, stream, etc) that serves as a source of supply for a PWS. However, there may also be instances when BSDW will need to collect and submit finished drinking water samples for the same analyses. 

For samples collected as part of the screening monitoring plan, both raw water and corresponding finished water samples will be submitted, but finished water samples will only be analyzed in the event of a cyanotoxin detection in the corresponding raw water sample; this request will be clearly indicated on the COC submitted with the samples.

B. Sample schedule:  BSDW conducts cyanotoxin response investigations on an as-needed basis.  Samples will be collected by BSDW staff subsequent to these investigations. The contract laboratory must be able to accept samples for cyanotoxin analysis with limited advance notice, such as the day of sampling for overnight shipment, when expedited turnaround time (i.e. less than or equal to 48 hours) may be requested. 

Samples collected as part of the screening monitoring plan will be collected monthly.

C. Number of samples: The number of samples for sampling conducted in response to a known or suspected HAB will be on an as-needed basis, dependent on the need for BSDW staff to investigate the occurrence of cyanotoxins in a PWS source of supply. Due to unpredictable weather patterns and the intermittent nature of these investigations, the actual number of samples cannot be determined. All samples will most likely be submitted during the months of May through October, with a peak likely occurring in August-September. 

The number of samples submitted as part of the screening monitoring plan will not exceed 30 samples per month. At no time will the number of samples submitted exceed 15 samples per week.

D. Sample shipment:  The contract laboratory must be able to receive shipments from commercial couriers. Typically, samples will be shipped overnight so that the contract laboratory will receive samples within 24 hours of sample collection. Due to the intermittent nature of the cyanotoxin investigations, the contract laboratory must be able to accept samples from BSDW on as as-needed basis, including potentially on weekends.

E. Sample chain-of-custody: The contract laboratory must provide proof of sample receipt to BSDW in the form of a signed chain-of-custody (COC) form, including the date and time of sample receipt. Copies of signed and dated COCs shall be included with analytical reports, as noted in Task 4. A copy of the laboratory’s sample acceptance and handling policy shall be submitted with the bid submission. 

Task 3:  Analysis of samples for total microcystins and cylindrospermopsin

Contract conditions: At a minimum, the contract laboratory will be required to process the samples as follows: 

A. Analyze samples for total microcystins, upon request, by adhering to EPA Method 546: Determination of Total Microcystins and Nodularins in Drinking Water and Ambient Water by Adda Enzyme-Linked Immunosorbent Assay. 

B. Analyze samples for cylindrospermopsin, upon request, by adhering to EPA Method 545: Determination of Cylindrospermopsin and Anatoxin-a in Drinking Water by Liquid Chromatography Electrospray Ionization Tandem Mass Spectrometry (LC/ESI-MS/MS). 

(Note that samples may be requested to be analyzed for either just total microcystins or just cylindrospermopsin, or for both cyanotoxins.) 

C. The laboratory will provide, with the bid submission, a copy of their Standard Operating Procedures (SOPs) for both EPA Method 545 and EPA Method 546 to BSDW for review. SOPs should document laboratory adherence to the respective method, including all QA/QC procedures.

D. The contract laboratory shall complete the analyses specified in A and B above such that the minimum detection and reporting limits for requested parameters are at or below the EPA 10-day health advisory levels for children under 6 noted in Table 1. 

E. The contract laboratory shall not deviate from the methods specified in A and B, except that EPA Method 545 may be modified to conduct analysis on ambient/surface waters. The only acceptable deviation from the methods is a deviation to the cell lysis procedure, if needed, to determine a differentiation between intracellular and extracellular toxins, as described in F below.

F. Upon request, the contract laboratory shall process samples and conduct analyses to provide a differentiation between intracellular and extracellular toxins. If this differentiation is not requested, the contract laboratory shall process samples according to the appropriate method as noted above to provide results for total (intracellular plus extracellular) toxins.

G. When standard turnaround time is requested, the contract laboratory shall complete the requested sample analyses and provide final analytical results within the standard turnaround timeframe of 5 business days from sample receipt. Results shall be provided via email.

H. Upon request of expedited/rush sample analysis, the contract laboratory shall provide final analytical results from the analyses noted above, including any required QA/QC analyses, within a maximum turnaround time of 48 hours from sample receipt. Results shall be provided via email. 

I. Analytical results shall be reported as described in Task 4.



Task 4:  Reporting

A. Analytical reports shall be provided to the BSDW project manager via email using the following email address: ra-epsdwtechsupport@pa.gov.

B.  Analytical reports will contain, at a minimum, the following information as applicable: 

· Name and address of the contract laboratory
· Name, title, and signature, or electronic equivalent, of the person authorizing the report
· Report issue date
· DEP sample identification and location
· Sample collection date/time
· Sample receipt date/time
· Analysis date/time
· Analyst initials
· Laboratory sample number
· Sample preparation description
· Analytical method(s) used, and any deviations, additions, or exclusions from the methods, or description of any conditions that may affect the analytical results
· Analyst results for requested analyses
· Units
· Data qualifiers and descriptions
· Minimum Reporting Level
· Batch QC results, as specified in C and D below
· Nonconformance with any QC acceptance criteria or any other method requirements (i.e. temperatures, hold times, etc.)
· Comments or additional information require by the method(s)
· Work order # and/or project #
· Signed and dated chain-of custody (COC) forms for all samples in each batch
· Additional details upon request

C. In addition to the details specified in B, analytical reports for samples analyzed by EPA Method 545 shall also contain the following batch QC results, which demonstrate compliance with the minimum QC requirements as outlined in the method and defined below:

· Initial Continuing Calibration Check (CCC), a low-level CCC at a concentration at or below the minimum reporting level (MRL) analyzed at the beginning of each analysis batch, percent recovery ± 50% of the true value 

· Laboratory Reagent Blank (LRB) less than one-third of the MRL

· Internal Standards (IS), added to all standards and samples, peak area counts must be within ± 50% of the average peak areas in the initial calibration

· Laboratory Fortified Sample Matrix (LFSM), analyzed at a frequency of at least 10% of samples in each batch, fortified at a concentration greater than the native concentrations; for LFSMs fortified at concentrations ≤2x the MRL, percent recovery must be within ± 50% of the true value, and at concentrations greater than the 2x the MRL, percent recovery must be ± 30% of the true value

· Laboratory Fortified Sample Matrix Duplicate (LFSMD) or Field Duplicate (FD), analyzed at a frequency of at least 10% of samples in each batch, relative percent difference (RPD) ≤ 30% (or ≤50% if concentration is ≤2x the MRL)

D. In addition to the details specified in B, analytical reports for samples analyzed by EPA Method 546 shall also contain the following batch QC results, which demonstrate compliance with the minimum QC requirements as outlined in the method and defined below:

· Calibration curve square of the correlation coefficient (r2) ≥ 0.98

· Percent Coefficient of Variation (%CV) for each set of well replicates for calibration standards ≤ 10%

· %CV for each set of QC samples ≤ 15%

· Laboratory Reagent Blank (LRB) less than one half the minimum reporting level (MRL)

· Low Calibration Verification (Low CV), with a concentration at or below the MRL, percent recovery of ± 50% of the true value

· Laboratory Fortified Blank (LFB), with a concentration near the inflection point of the calibration curve (EC50), percent recovery ± 40% of the true value

· Laboratory Fortified Sample Matrix (LFSM) and Laboratory Fortified Sample Matrix Duplicate (LFSMD), analyzed at a frequency of at least 10% of samples in each batch, fortified at a concentration near the EC50, percent recovery ± 40% of the true value and relative percent difference (RPD) ≤ 40%. 

E. Within the requested turnaround time of sample receipt (standard or expedited/rush), the contract laboratory shall report completed analytical results and QA/QC results to BSDW.  If expedited analysis and turnaround time is requested, the contract laboratory shall report completed analytical results and QA/QC results to BSDW within the established 48-hour expedited timeframe.

F. Upon request by BSDW, the following items may follow later:

· Signed and dated bench sheets.

· Detailed QA/QC reports that include (as applicable): Initial Demonstration of Capability (IDC), Minimum Reporting Level (MRL) Confirmation, Initial Calibration Standard verification, Continuing Calibration Checks (CCC), Quality Control Standards (QCS), the percent Coefficient of Variation (%CV) for each set of well replicates for all samples, and any other QC checks performed.

Task 5:  Quality assurance/quality control 

The contract laboratory must be familiar with all QA/QC procedures that are required by EPA Method 545 and EPA Method 546. All method required QA/QC procedures must be adhered to, and all acceptance criteria for QA/QC must be met, for all analyses associated with this contract. 

Analytical reports shall include batch QC results, as described in Task 4 C and D above. More detailed QA/QC reports may be requested, as noted and described in Task 4 F.

The contract laboratory shall participate in a proficiency testing (PT) program, that includes proficiency testing no less frequently than every 12 months for both EPA Method 545 and EPA Method 546. The contract laboratory shall continue the PT program throughout the duration of the contract, including any extensions to the contract term according to Section VII.

Task 6:  Invoicing

The contract laboratory shall submit invoices monthly to the “bill to” address and/or email address listed on the DEP purchase order. In addition, and concurrently, invoices shall also be sent electronically to the project manager using the following email address: ra-epsdwtechsupport@pa.gov. This concurrent submission of invoices to the project manager is necessary to facilitate review of invoices and expedite approval and payment.


IV.	REPORTS AND DELIVERABLES:

A. The following shall be submitted with the bid submission:

1. A signed and notarized document stating that all work described herein will be conducted within the facilities of the analytical laboratory and that work will not be subcontracted to another entity or provider.

2. Documentation of at least one of the following:

i. Documentation demonstrating that the laboratory has met EPA application and proficiency testing criteria for the fourth Unregulated Contaminant Monitoring Rule (UCMR 4) Laboratory Approval Program for analysis of cyanotoxins via EPA Method 545 and EPA Method 546.

ii. Documentation of National Environmental Laboratory Accreditation Program (NELAP) accreditation for EPA Method 545 and EPA Method 546.

iii. In lieu of one of the above, the laboratory must submit documentation of state accreditation for EPA Method 545 and EPA Method 546 from a state that has an accreditation program for both methods. If the laboratory is submitting documentation of state accreditation, the laboratory must also submit professional references as described in Section V. B.

3. Documentation that the laboratory has passed the most recent round of proficiency testing, which occurred within the last 12 months, for analysis of cylindrospermopsin via EPA Method 545 and total microcystins via EPA Method 546

4. Laboratory Standard Operating Procedures (SOPs) for EPA Method 545 and EPA Method 546, documenting laboratory adherence to the respective method, including method required QA/QC procedures.

5. A copy of the laboratory sample acceptance and handling policy.

B. The following shall be submitted upon request by BSDW:

1. Certificates of analysis for any standards used.

2. Professional references, as described in Section V. B.

3. Additional reports, such as bench sheets or detailed QA/QC reports, as described in Section III, Task 4 F.

C. The contract laboratory shall provide sampling supplies and instructions, as described in detail in Section III, Task 1.

D. Analytical results shall be reported by the contract laboratory as described in Section III, Task 4.


V.	CONTRACTOR QUALIFICATION REQUIREMENTS: 

The contract laboratory must meet the following requirements:
 
A. Method approvals

1. The contract laboratory must be approved to conduct analysis for cyanotoxins via EPA Method 545 and EPA Method 546. Approval may be through one or both of the following:

a. The laboratory was on the list of Laboratories Approved by EPA to Support UCMR 4, having met the UCMR 4 laboratory approval program application and proficiency testing criteria, specifically for analysis of cyanotoxins by EPA Method 545 and EPA Method 546. The laboratory must provide documentation demonstrating EPA approval and proficiency in the use of both methods.

b. The laboratory has National Environmental Laboratory Accreditation Program (NELAP) accreditation for analysis of cyanotoxins by EPA Method 545 and EPA Method 546. NELAP accredited laboratories must provide a documentation of their accreditation.

2. The laboratory must maintain EPA approval or NELAP accreditation for the duration of the contract. Any changes to approval/accreditation status shall be reported to BSDW within one business day.

3. Alternatively, BSDW may accept state accreditation from a state with an accreditation program for EPA Methods 545 and 546. A laboratory submitting a bid proposal that does not meet the criteria of either 1.a. or 1.b. above but does hold state accreditation should also submit three professional references, as noted in item B. below.

B. Professional references

Upon request, the laboratory shall submit to BSDW three references for companies or organizations for which it has provided similar analytical services for cyanotoxins, as outlined in these specifications.  BSDW may contact the references after the bid opening and prior to award of the contract.

A laboratory submitting a bid proposal with state accreditation as per item A.3. above shall submit three professional references that meet the above criteria with their bid.




C. Key project personnel

1. The contract laboratory shall identify key project personnel (i.e. chemists/microbiologists, lab technicians, analysts, project managers, etc.). The contract laboratory shall notify BSDW of any new personnel assigned to the project, and provide their credentials to BSDW, before the personnel commence work on the project.  

2. The contract laboratory shall identify a primary point of contact, who should be a project manager or other responsible official, and a secondary point of contact. The primary point of contact shall be the main contact for all scheduling and inquiries. The secondary point of contact shall be a backup contact in the event that the primary point of contact is unavailable. 

D. Personnel requirements

All personnel responsible for the analysis of samples using EPA Method 545 or EPA Method 546 must meet all requirements for the analyst as specified in each of the respective methods. This includes all education and experience requirements, as well as any QA/QC requirements, such as completion of the Initial Demonstration of Capability.


VI.	BID AWARD:

All bid proposals must be submitted electronically through the Department of General Services’ (DGS) eMarketplace website, located at www.emarketplace.state.pa.us.  
DGS’s Supplier Service Center (https://www.dgs.pa.gov/Materials-Services-Procurement/Supplier-Service-Center/ Pages/default.aspx) is available to assist vendors with registration, bidding, and account management. For questions regarding registration help, send an email to RA-PSC_Supplier_Requests@pa.gov or call (877) 435-7363, choose option 1. For questions regarding bidding help, send an email to srmhelp@pa.gov or call (877) 435-7363, choose option 2.

DEP is not responsible for the maintenance of the eMarketplace website. 

Unit prices shall be provided in the electronic bid submission. In addition, Attachment A shall be completed and submitted with the electronic bid. 

The contract shall be awarded to the lowest responsive and responsible bidder, based on the unit price bid, that can provide all the analyses listed below and according to the specifications described in detail in Section III, Task 3. Please list all costs associated with the requested analyses in Attachment A.

The bid shall include prices for individual sample analysis for total (intracellular plus extracellular) cyanotoxins, as well as pricing for the differentiation of toxins (intracellular vs. extracellular) in a single sample. The bid shall also identify the costs for standard and expedited analysis turnaround timeframes. The bid shall also include the bottle prep fee, which the contract lab may assess for prepared, pre-fixed bottles for finished drinking water samples that are collected and submitted but not ultimately analyzed, as described in Section II.

Estimated Quantities: Since the opportunity and the need for BSDW to conduct cyanobacteria investigations and cyanotoxin sampling is contingent upon unpredictable weather patterns, the quantities indicated shall be interpreted by the analytical laboratory as estimated quantities for the initial contract term only. Further, upon mutual agreement and in the event of contract renewal, DEP may increase or decrease analyses to be performed by the analytical laboratory.

If it becomes necessary to analyze additional items, they shall be added, and the price shall be negotiated between the contract laboratory and DEP.

Type of analysis:	Total toxin results (intracellular plus extracellular)
Turnaround Time:	Standard (≤ 5 business days)
Analysis Requested:	EPA Method 545 for cylindrospermopsin
			EPA Method 546 for total microcystins

Type of analysis:	Total toxin results (intracellular plus extracellular)
Turnaround Time:	Expedited (≤ 48 hours)
Analysis Requested:	EPA Method 545 for cylindrospermopsin
			EPA Method 546 for total microcystins

Type of analysis:	Differentiated results (intracellular vs. extracellular)
Turnaround Time:	Standard (≤ 5 business days)
Analysis Requested:	EPA Method 545 for cylindrospermopsin
			EPA Method 546 for total microcystins

Type of analysis:	Differentiated results (intracellular vs. extracellular)
Turnaround Time:	Expedited (≤ 48 hours)
Analysis Requested:	EPA Method 545 for cylindrospermopsin
			EPA Method 546 for total microcystins

Bottle prep:		EPA Method 545 for cylindrospermopsin for finished water
			EPA Method 546 for total microcystins for finished water







VII.	CONTRACT TERM:

The contract shall commence on Upon PO Execution and shall terminate June 30, 2026. Routine sampling will occur monthly during the months of July through October 2025, and May through June 2026. Responsive sampling will occur on an as-needed basis, throughout the duration of the contract; most of the sampling is expected to be during July through October 2025 and April through June 2026. 

The parties hereto may agree to renew this contract for up to four (4) additional consecutive annual terms (based on the fiscal year of July 1 through June 30) with a final termination date of June 30, 2030, upon the same terms and conditions set forth in the original contract. The services to be performed and the applicable prices for the renewal terms shall be negotiated between DEP and the contract laboratory. Renewals are negotiated for one (1) year at a time. The contract laboratory shall inform DEP in writing at least 60 days prior to contract expiration data, of their intent to renew, or if the contractor does not wish to renew the contract.


VIII.	PAYMENT TERMS:

The contract laboratory shall submit invoices to DEP only for those tests that are received from DEP. Payment shall be made upon receipt of an itemized invoice for services rendered. The contract laboratory shall be paid at the unit price bid for actual work performed.

Attachment A:
Analysis Price Summary

	[bookmark: _Hlk45788577]Type of Analysis: Total toxin results (intracellular plus extracellular)

	Turnaround Time: Standard (≤ 5 business days)

	Analysis Requested
	Estimated # of tests
	Cost per test
	Total

	EPA Method 545 for cylindrospermopsin
	400
	
	

	EPA Method 546 for total microcystins
	400
	
	



	Type of Analysis: Total toxin results (intracellular plus extracellular)

	Turnaround Time: Expedited (≤ 48 hours)

	Analysis Requested
	Estimated # of tests
	Cost per test
	Total

	EPA Method 545 for cylindrospermopsin
	20
	
	

	EPA Method 546 for total microcystins
	20
	
	



	Type of Analysis: Differentiated toxin results (intracellular vs. extracellular)

	Turnaround Time: Standard (≤ 5 business days)

	Analysis Requested
	Estimated # of tests
	Cost per test
	Total

	EPA Method 545 for cylindrospermopsin
	20
	
	

	EPA Method 546 for total microcystins
	20
	
	



	Type of Analysis: Differentiated toxin results (intracellular vs. extracellular)

	Turnaround Time: Expedited (≤ 48 hours)

	Analysis Requested
	Estimated # of tests
	Cost per test
	Total

	EPA Method 545 for cylindrospermopsin
	50
	
	

	EPA Method 546 for total microcystins
	50
	
	



	Type: Bottle prep fee – nominal fee for prep of finished water sample bottles with pre-preservative, which are ultimately discarded and not analyzed

	Analysis Requested
	Estimated # 
	Cost per 
	Total

	EPA Method 545 for cylindrospermopsin
	400
	
	

	EPA Method 546 for total microcystins
	400
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